OCTOBER 27, 1950. 


THE RESPONSE OF PLANTS TO CLIMATE 
F. W. WENT 


TECHNICAL PAPERS 
BOOK REVIEWS we 
SCIENTIFIC BOOK REGISTER 


ASSOCIATION AFFAIRS 
NEWS AND NOTES 


COMPLETE TABLE OF CONTENTS ON PAGE 3 
VOLUME 112, NUMBER 2913 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


\ 
/ 
- 
t 
fe 
4 
| | 
" 
| 
be 


mass demonstration in the auditorium 


The projectionist can follow a specimen through a progres- 
sive series of ever-closer localizations, from its gross aspect 
to its ultimate microscopic demonstration under oil-immersion 


The auxiliary Scopicon dark-chamber “round-table” 


affords superb facility for small-group study. 
Here the projected image is cast upon a platen 


within a light-tight chamber, with separate light- 


excluding viewing hoods for each observer. Any ion of vaginal, uterine, , 

_chial and gastric smears ond, 
number up to ten may share in conference, which 
can be conducted in a normally lighted room. A 


pointer at each port permits any observer to indi- 
more across, every detail of 

cate areas of interest to all the others for discussion. normal and abnormal cells can 

seen due to the pinpoint character 

mm. square (approx.) 
foca employed. The Scopicon 
_ light is steady, flickerless . . . its” 

and for brilliant white color exhibiting bio-— 

small-group logical stains to the greatest ad-— 


“‘round-tables”’ vantage. May we send you ‘the 
in a normally brochure this : 
lighted room 


SCOPICON, Ine. 
215 East 149th St., New York 51, N. Y. 


: 
4 § exioliative 
a _ 
The 64,000 lumen intensity of the 
Scopicon high pressure mercury 
lamp permits auditorium demon- 
— 
at: 
| 
photomicrography Oct 


“No teacher of zoology or anatomy can do without this sorely needed | 
book. No medical student should fail to possess it . . . it will last a 
lifetime and continue to give pleasures untold.” | 


British Medical Journal 


ROMER- 
The 


The 
VERTEBRATE 
BODY 


fy SHERWOOD 


Vertebrate 


Body 


By ALFRED SHERWOOD ROMER, 
Alexander Agassiz Professor of Zoology 
and Director, Museum of Comparative 
Zoology, Harvard University. 643 pages, ; 
with 363 illustrations. $5.50. | a 


“We have adopted this text for our courses in Comparative Anatomy 
this year. It is by far the best book available on this basic subject at 
present.” 


L. M. Bartlett, Assistant Professor of Zoology, 
University of Massachusetts. 


W. B. SAUNDERS COMPANY «+ Philadelphia 5 


October 27, 1950 1 


a 
| 
> 
| 
| 


The Science Health 


a NEW 2nd Edition 


A new edition brought completely 
up-to-date— with new illustrations . .. 
new material on contemporary sub- 
jects ... new tables, graphs and charts. 

An outgrowth of Meredith’s original 
text for a 12-hour course, this new 
edition is acclaimed as “the best” 
available. Students in a one-semester 


by Florence L. Meredith, B.Sc., M. D. - 
Professor of Hygiene and Public Health, Tufts College 


ment makes this book a “must” in 
courses where classtime is limited. Its 
readable and interesting style aids 
in a clear presentation of the subject. 

Its popularity with both students 
and professors has long been estab- 
lished. Why not judge its suitability 
for your second semester classes! 


THE MOST POPULAR TEXT FOR A COLLEGE HYGIENE COURSE 


course in health and hygiene find it 
gives them a comprehensive but con- 
cise view of personal hygiene. 

The complete and thorough treat- 


Approx. 168 Illustrations, 430 Pages; 
Tent.—$4.00 
Ready— January 3, 1950 


IMPORTANT TO YOU 


@ teaches the student the fundamentals of personal, physical and mental health, 
and helps him to understand the health problems of the country today. 


@ presents the basic facts on nutrition, physical training, nervous and mental dis- 
orders, and the physical structure of the human body in an interesting and in- 
formative manner. 


@ contains the latest available data on height-weight-age averages, the leading 
causes of death, and similar charts, tables, and appendices. 


@ many simplified and diagrammatic illustrations supplement the basic principles. 


of special interest are the expanded sections on vitamins and antibiotics. 


@ contains one of the most outstanding discussions on mental health available to- 
day, giving an excellent introductory approach to the psychology of adjustment. 


SEND FOR YOUR COPY TODAY! 


. o iy THE BLAKISTON COMPANY, 1012 Walnut Street, Philadelphia 5, Pa. 
The Blakiston ifs Please send me a copy of Meredith’s THE SCIENCE OF HEALTH— 
2nd Edition. My check is enclosed (]; charge my account []. It is 


c understood that you will credit my account in full for the book if I wish to return 
Company 


it within 10 days. 


NAME 
1012 Walnut Street 
ili l hi 5, Pa. ADDRESS 
CITY ZONE STATE 


SCI 10-27-50 


Science, Vol. 112 


Vol. 


: 
| 
|| 
“4 
q 
The 
| Te 
a’ Am 
Bus 
— as | 
Jan 
RY | anc 
H the 
as 
«un 
| 


SCIENC 


Vol. 112 No. 2913 Friday, October 27, 1950 


The Response cf Plants to Climate: 
F. W. Went 


489 


Technical Papers 


Identification of Another Epidemic 
Respiratory Disease: Thomas Francis, Jr., 
J. Quilligan, Jr., and Elva Minuse ................ 495 


Kinetic Mechanisms and Hydrocarbon 
Flame Spectra: R. C. Herman, 
G. A. Hornbeck, and K. J. Laidler .................... 


The Function of the Symbiotic Yeasts of 
Two Insect Species, Lasioderma 

serricorne F’, and Stegobium (Sitodrepa) 
paniceum L.: N. C. Pant and G. Fraenkel ..... 


Some New Plant-Growth Inhibitors: 
R. S.de Ropp 


An Antigenically Distinct of 
Influenza Virus A Which is Virulent for 
Mice in Primary Passage of Allantoic Fluid: 
Thomas G. Ward and Bernice E. Eddy .......... 


On the Validity of an Assumption of 
Resonance Theory: Arthur F. Johnson ......... 


497 


501 


503 


The Paper Chromatography of 
pH Indicators: Michael Lederer 


Oxygen Uptake of Embryonated Eggs 
Infected with Western Equine Encephalitis 


Table of Contents 


AAAS EDITORIAL BOARD 
(Terms Eapire June 30, 1951) 

Bentley Glass Lorin J. Mullins 
Karl Lark-Horovitz Malcolm H. Soule 
Howard A. Meyerhoff 
Chairman 
Gladys M. Keener 
Executive Editor 
F. A. Moulton, Advertising Representative 


Virus: R. A. Siem, B. C. Smith, 


and Wm. F. McLimans . 505 
The Biosynthesis of 17-Hydroxycorticos- 

terone from 11-Desoxy-17-hydroxy- 
corticosterone: D. A. McGinty et al. 000... 506 


Book Reviews 


The Hormones, Vol. II: Gregory Pincus and 
Kenneth V. Thimann, Eds. Reviewed by 


Walter Fleischmann 507 

Cosmical Electrodynamics: H. Alfvén. 

Reviewed by Robert L. Platzman . 507 

Problems of Morphogenesis in Ciliates : 

André Lwoff. Reviewed by R. P. Hall 507 
Scientific Book Register 508 
Association Affairs 

The Cleveland —e I—Annual Science 

Exposition . 509 
News and Notes 

The Fifth International Congress of 

Microbiology: Ernest Carroll Faust 611 


Science, founded in 1880, is 2 pees each Friday by the 
American Axsuciation for the Advancement of Science at the 

usiness Press, 10 McGovern Ave., Lancaster, Pa. Entered 
as second-class matter at the Post Office at Lancaster, Pa., 
January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the “Toa, rate stage provided for in 
the Act of 25 ed in Paragraph (d-2) 
Section 34.40 P. 

All to Science, 1515 Massa- 
chusetts Ave., N. W., Washington 5, D. C. The AAAS as- 
eumes no responsibility for the safety of manuscripts or for 


the opinions expressed by contributors. Four weeks’ notice 
is required for change of address, and an address stencil label 
from a recent issue must be furnished. Claims for a missing 
— = be allowed only if received within 60 days from 
ate of issue. 


Annual subscriptions, $7.50; single copies, $ foreign 
postage, outside the Pan-American Union, éanadias 
postage, $.50. 


The AAAS also publishes Tue Scientiric 


Sub- 
scription rates on request. 


498 
500 
4 
8 


PHOTOVOLT 

Line-Operated Electronic 

MULTIPLIER-PHOTOMETER 
Mod. 520-A 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Complete New Catalog describes 
the Latest Edition of 


i THE CARVER LABORATORY PRESS. 


© Send for your copy of this new handy-size 
manual containing up-to-date information on 
the Carver Laboratory Press and its many uses. 


FRED S. CARVER INC. 


HYDRAULIC EQUIPMENT 


que 34] HUDSON STREET NEW YORK 14,N. Y. comme 


Triphosph (ATP); Amygdalin; Amylase; 
Animal Lecithin ; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Dihydroxyacetone; Dihydroxyphenylalanine (DOPA); 
Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin: Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid ; Isopropylarterenol ; Kojic Acid; Kynurenic Acid; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose, Mesobilirubinogen; Muscle 
Adenylic Acid ; Myanesin ; p-Nitrophenylphosphate; Nu- 
cleoprotein; Orcinol, Pancreatm; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines ; Pyridoxal; Pyri- 
doxamine ; “y h Acid; Pyruvic Aldehyde; 
Rib 1 Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; ” Spermidine; Spermine; Thioacetic Acid; 
Thiocytosine ; Thyroxine; Trigonellin ; Triphenyltetra- 
zolium Chloride; Tripyridyl; Trypsinogen ; Tyrosinase ; 
Tyrothricin ; Urease; Uricase; Uridine; Vitellin; 


Xanthosine. 
Ask us for others! 


DELTA CHEMICAL WORKS 


23 West 60th St. New York 23,N. Y. 
Telephone Plaza 7-6317 


For Marking TIME-LINES 
use the 


FRANZ KYMO TIMER 


and obtain instrument-like scales such as these 


(Upper divisions, 1/5 and 1 seconds; lower divisions, 


10 and 60 seconds) 


Operate your kymograph at ANY speed. Your 
Franz Kymograph Timer will always mark a time 
scale of the finest readable divisions, (1/5 second, 


1 second, 10 seconds and 60 seconds, simultane- 


ously). No adjustment is required. Simply plug 


it into any 110 volt 60 cycle circuit. No auxiliary 
equipment is required. Mounts on any laboratory 
stand. Price, complete in carrying case, for soot- 
writing type $20.00; for ink-writing type $25.00. 


Order from 
FRANZ MFG. CO., INC. 
New Haven 11, Conn. 
Literature Available 


Sorence, Vol. 112 


4, 
Mow avattable... 
| 
| 
2 
4 0. 


Van Nostrand Announces For December... 


The EXCLUSIVE Publication of a New Manuscript 


Prepared and Written Under the Direction of the 
Technical Information Service, U. S. Atomic Energy Commission 


SOURCEBOOK ON 
ATOMIC ENERGY 


By SAMUEL GLASSTONE, Ph.D., Se.D. 


Consultant, U. S. Atomic Energy Commission, 
And Author of Fourteen Other, Well Known Scientific Texts. 


Foreword By GORDON DEAN, Chairman, U. S. Atomic Energy Commission 
To Be Published ONLY by Van Nostrand 


Tells the fascinating story and describes the development of atomic energy from the 
latter part of the nineteenth century to the present day. The separation of isotopes and 
their uses in various investigations is described, as well as the problem of the practical 
utilization of atomic energy for power. It is unusual in that it attempts to cover all as- 
pects of atomic energy of interest to the chemist, the physicist, the biologist, the engineer, 
sociologist and economist. 


FORMAT: 500 pp. set double column. Illustrated., 6 x 9, Cloth. Index Is Numbered in 
Terms of Paragraphs to Facilitate Easy Location of Facts and Definitions. Price, $2.90. 
Published ONLY by Van Nostrand. 


2ND EDITION—CORK’S 
RADIOACTIVITY AND NUCLEAR PHYSICS 


By JAMES M. CORK 
Professor of Physics, University of Michigan 


Two new chapters have been added—one on MESONS and one on HEALTH PHYSICS. 
About 50 new figures have been added. Among the many subjects either now introduced 
or greatly amplified and brought up to date are: The Photographic Emulsion Technique; 
The Time-of-Flight Mass Spectrometer; Crystal Counters and Parallel Plate Counters; 
The Synchrotron; The Synchrocyclotron; The Cosmotron or Betatron; Cosmic Ray 
Phenomena; Applications of Radioactive Isotopes; and Nuclear Energy. 

415 pp. ———— 8} x 5} ————— Cloth —-———— Many Illustrations ————— $5.00 


NOSTRAND COMPANY, INC. 


PUBLISHERS SINCE 1848 


2! © FOURTH AVENUE NEW YORK 3, NEW YORK 


October 27, 1950 


a 
5 


| 
| 


$32.50 


complete 


the 


microscope lamp 


designed to 
the specific 
requirements 
of the clinical, 
control and 
industrial 
laboratories, 
theE&G 
LAMP 
provides 
controlled 
illumination, 
cool opera- 
tion, and 
constant, bright light 
for every application. 


los angeles 17, calif. 


STATHAM 
Physiological Pressure Transducers 


EKG 
or 
Recorder 


The Model P23 pressure transducers were specifi- 
cally designed for the purpose of measuring and re- 
cording arterial and venous blood pressures. The 
system illustrated above demonstrates how simply 
measurements can be obatined with Statham 
transducers. 


Please write our 
Engineering Department 
for more specific data. 


LABORATORIES 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 


there 
must be 
a reason 


t-Saving 
d forLaborotor 
col j 


ano 


COMPANT: 


a® 
Srreet, New ers 


Here are eight 
distinct reasons 
why Haemo-Sol 
is the preferred 
cleaner for labora- 
tory glassware 


* Completely Soluble 

* Leaves No Residue 

* Fully Haemo-Digestive 

* Lower Surface Tension 

* Scientifically Formulated 
* Controlled pH 

* Multiple Laboratory Uses 
* Greater Economy 


for literature and samples 
write 


MEINECKE & COMPANY, INC. 


225 Varick St. 


New York 14, N. Y. 


HOT ALCOHOL EXTRACTED 


VITAMIN TEST CASEIN 


"Vitamin Free” for Biological Tests 


Fat and water soluble vitamins are removed 
by several thorough extractions with hot 
alcohol. This process, which requires five 
days of special treatment, provides a prod- 
uct of exceptional purity and uniformity 
making it ideally suited for use in a wide 
range of experimental diets. It has been the 
Vitamin Test Casein of choice of many 
laboratories for the past ten years. 


For other GBI diet materials and 
supplements write for Booklet No. 677 


GENERAL BIOCHEMICALS, inc. 


60 LABORATORY CHAGRIN FALLS, 


PARK OHIO 
Reg. U.S. Pat, Off. 


Science, Vol. 112 


efficient 
convenient, 
choice in 
write for a? 
descriptive 
literature 
4 
4 
j 
j 
| 
= | 
| 


McGRAW-HILL BOOK CO., 
= 320 WEST 42ND STREET, NEW YORK 18, Ni 


By Georce A. BartseuL, Yale University. McGraw-Hill Publications in the Zoologi- 
cal Sciences. 700 pages, $6.00 


Presents a general revision of a successful college text. The order of treatment remains 
essentially the same, but new changes have broadened the scope of the text by presenting 
more ‘‘general biology’’ data. The author’s treatment is particularly intensive and timely 
in the areas of cell structure and function, nerve tissues, reproduction and heredity. 


QUANTITATIVE ANALYSIS. A Theoretical Approach. New 3rd edition 
By Wituiam Rieman, Rutgers University ; Jacos D. Neuss, Merck and Co., Inc., and 


BaRnett Naan, College of the City of New York. International Chemical Series. 
Ready in January 


An excellent revision of a well-known text, this edition places emphasis on the theoretical 


aspects of quantitative analysis. Of special significance is its application of the modern 
theory of electrolytic solutions to quantitative analysis. 


TEXTBOOK OF HEALTHFUL LIVING. New 4th edition 

By Harotp S. Dreat, M.D., University of Minnesota. 776 pages, $4.00 
A new revision of this very successful personal hygiene text, the present edition incorpo- 
rates recent advances in the improvement of personal health, preventive medicine, and 
public health. New materials added are primarily concerned with the general field of 
community health and include sections on communicable disease control; insects, ani- 
mals and diseases; sanitation and health; government and health; ete. 


ELEMENTS OF HEALTHFUL LIVING. New 2nd edition 

By Harotp 8. Drenu, M.D. 330 pages, $3.00 
A revision of the abridgment of Textbook of Healthful Living, this new edition offers new 
material on personal and community health, as well as an additional chapter on the care 
of the skin. Housing and health have been given more consideration and various pro- 
posals for the expansion and financing of medical and public health services are discussed. 


Send for copies on approval 


October 27, 1950 


* @ 
HUMAN BIOLOGY. New 2nd edition 


PHOTOELECTRIC 
COLORIMETER 


A highly sen- 
sitive, accurate 
Photoelectric 
Colorimeter 
embodying all 
requirements 
with regard to 
optical, electri- 

cal, and engi- 
neering detail. It 
is unsurpassed in its 
simplicity and conven- 
ience of operation. 
The colorime- 
ter is furnished 
with light filters of AY 
Marrow spectral 
transmission ranges and is available either 
uncalibrated, or calibrated for 37 or 56 ([EURMTaTTe 


bio-chemical tests. 
WRITE FOR NEW CATALOG No. 500 


HELLIGE, INC. tstano crv 


Biological Stains | 


During the past thirty years The Coleman & Bell Com- 
pany has are processes for the preparation and purifi- 
cation of several hundred dyes for use as biological stains. 

These products are prepared in our laboratories on a 
semi-commercial scale. In connection with their manu- 
facture and purification, we have developed a testing labora- 
tory equipped for testing the purity of these products both 
chemically and biologically. Most of the common stains 
are offered with the certificate of the Biological Stain Com- 
mission. 


C & B Products are distributed by 
meen and Physician Supply Houses 
hroughout the World 
Write for copy of catalog. THE COLEMAN & BELL co... 
anufacturing Chemists, Norwood, O., U.S.A 


COLEMAN & BELL 


BOOKS 


Scientists Are Talking About 


Respiratory Enzymes 
by University of Wisconsin Biochemists 
Henry A. Larpy, Editor 


Each chapter is written by a specialist! $4. 50 


Experimental Embryology 
by Roberts Rugh, Columbia University 


“A magnificent piece of work!” 
G. R. DE BEER, 


University College, London $6.00 
Manometric Techniques and Tissue Metabolism 


by Umbreit, Burris, Stauffer and Associates 
A Collaborative Effort of 
13 Well Known Biochemists! $4.00 


One Family: Vitamins, Enzymes and Hormones 
by BENJAMIN HaRROw, City College of New York 
An unusually informative new book! = 


BURGESS PUBLISHING COMPANY ia 
424 S. Sixth St. © Minneapolis 15, Minnesota i ¢ 


4-AMINOANTIPYRINE 


Analytical reagent 
for determination 
of chlorinated phenols. 


Ref.: Ind. & Eng. Chem. Anal. 
Ed. 18:16 (1946). 


SPECIAL CHEMICALS DIVISION 


1450 BROADWAY, NEW YORK 18, N. Y. 


Science, Vol. 112 


Diller. 
a o 
NOT FOR DRUG 
| | 
Be HEADQUARTERS FOR COLORIMETRIC APPARATUS 
| 
4 
INC. 
i 
— 


THREE CHEMISTRY BOOKS 


GENERAL CHEMISTRY— 
A Systematic Approach 


By Sisler-Vander Werf-Davidson 


This book shows students the basic facts of descriptive chemistry 
by application of the principles of atomic, molecular, and ionic 
structure to the properties of elements and compounds, and de- 
velops in students a real appreciation of the scientific method 
and of its contribution to modern civilization. $5.00 


A SYSTEMATIC LABORATORY 
COURSE IN GENERAL CHEMISTRY 


By Sisler & Stewart 


This laboratory manual is made for use with the Sisler-Vander- 
Werf-Davidson text, but can be used with other texts as well. 
The purpose of the book is to develop self-reliance in students 
by giving them the opportunity to use data from the common 
source books. $3.00 


EXERCISES IN 
GENERAL CHEMISTRY 


By Dietrich & Kelsey 


This manual is adaptable to any elementary chemistry course. 
It contains a wide range of carefully chosen and well-tested ex- 
ercises. The large number of exercises gives the instructor 
ample opportunity to select the experiments best suited to the 
requirements of his classes. $3.00 


THE MACMILLAN CO. 60 FIFTHAVE.N.Y. | 


Ovetober 27, 1950 


: 
. 
‘ 


BUT TODAY you need better 
~ image quality, higher accuracy, 


@ And that’s what you get in the new Bausch & Lomb 
: Laboratory Microscopes . . . 1950’s finest! You'll want 
y r these exclusive B&L advantages: variable focus con- 
— denser; nosepiece with roller bearing stop; bronze body 
: ©. tube dove-tail slide; patented lever fine adjustment. You 
get fine quality images, faster and more easily, with 
B&L features like these: coarse adjustment with 

matched rack and pinion; substage with full 360° 

ring mount; integral substage illuminator (op- 
tional); Balcoted optical system (optional) to 
reduce reflection and flare. 


St the difference with a demonstration 


Let your own test prove the smooth-as-silk 
motion, precise focusing and illumination 
control, world’s finest optical system, and 
time- and effort-saving convenience of a new 
B&L Laboratory Microscope. 

WRITE for complete information and dem- 
onstration to Bausch & Lomb Optical Com- 
pany, 642-EE St. Paul St., Rochester 2, N. Y. 


The World's Finest 
Wo Instruments are 
made in America 


Bausch & Lomb Microscopes 


Sorence, Vol. 112 


| 
Yesterday's many still in use! 
y) 
speed and convenience C 
clo 
cau 
enc 
ger 
¢ an 
ap’ 
fo 
dit 
ch 
pa 
. 
a 
| 


The Response of Plants to Climate 


F. W. Went 
Kerckboff Laboratories of Biology, California Institute of Technology, Pasadena 


OME of the most important problems in bio- 
logical research are the variability of the ex- 
perimental material and the control of grow- 
ing conditions. These two problems are really 

closely related, because greater reproducibility of the 
environment usually results in greater uniformity. 

We are so used to differences in size and form 
among plants which presumably should be similar be- 
cause of genetic similarity, that we take these differ- 
ences for granted. That probably explains why, in 
general, more efforts are made to cope with the varia- 
bility than to reduce it. Mathematicians have devised 
methods to measure variability by means of statistics, 
and they have made rules about experimental design 
that randomize errors, which thus get more evenly 
distributed over the experiment. 

A closer consideration shows that this statistical 
approach is illogical. Actually, the basie purity of 
biological material is greater than that of pure chem- 
ieals. A chemical that has less than 0.1 per cent im- 
purity in it would, by most of us, be considered much 
purer and more uniform than a planting of tomatoes 
or peas. In reality that is not the case. The 0.1 per 
cent impurity in sucrose may, for instance, be NaCl, 
which would compare with one corn seed per 1,000 
tomato seeds. It is obvious that this type of im- 
purity does not normally lead to errors and can easily 
be avoided. The impurity in the tomato seed will, 
for the most part, be connected with deviations in the 
genetic make-up of some individual plant. It may 
be that, in genetically uniform material, one seed in 
1,000 carries a different gene for leaf shape or fruit 
color. Yet in all other characters such an abnormal 
seed would be the same as the others. If we assume 
that there are 1,000 genes in which one tomato may 
differ from another, this just means that the purity 
is 999,999: 1,000,000. This is a purity not existing in 
chemicals. An impurity of this type may be com- 
pared with one per thousand sucrose molecules con- 
taining a deuterium atom instead of a hydrogen atom 
in a particular location, or with one molecule of 
maltose instead of sucrose. 

All this simply means that the variability of geneti- 
cally well-selected biological material does not lie in 
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the basic purity of the material, which is superior to 
almost anything we are acquainted with in physics or 
chemistry. There are, then, two possible explanations 
of biological variability. One is that the environ- 
mental conditions are so variable that the basic uni- 
formity of the seeds cannot express itself. The other 
is that it is impossible to transform the potential uni- 
formity of the seed or fertilized egg cell into uni- 
formity in the mature organism. The latter possi- 
bility is based on the assumption that the master re- 
actions for development depend on so few molecules 
that the uncertainty principle holds. Actually this 
means that, when a certain gene, consisting of two 
or very few molecules, influences growth directly, the 
effect will be strongly modified by chance because of 
the small number of reacting molecules. Thus indi- 
vidual variability would be a corollary of gene-con- 
trolled development, and beyond experimental control. 

On the other hand, growing conditions for plants 
have been far from uniform and controlled, so that 
at least part of the bothersome individual variability 
of plants within a single strain could be attributed to 
differences from pot to pot in the degree of packing 
of the soil, water content, or in position of the pot 
in relation to light, heat source, air currents, ete. 
The growing of plants in sand or gravel, regularly 
watered with a nutrient solution containing all neces- 
sary minerals, reduces the variability of the root en- 
vironment, and plants grown in this manner are con- 
siderably more uniform in size and shape. 

Whereas the root environment of the plant can be 
controlled to a considerable extent, control is much 
more difficult for the parts aboveground. To main- 
tain a constant temperature in stems and leaves, the 
air temperature has to be controlled, which is simple 
when the air is damp and light is absent. As soon as 
heat or light radiation hits the leaf, its temperature 
tends to increase. Since strong radiation is essential 
for plant growth, heat must be removed from the leaf 
during the daily light period, either by radiation or 
by diffusion of heat toward the surrounding air. Only 
the latter method is practicable, but it is fraught with 
many difficulties. Since the specific heat of air is low, 
large quantities of air have to be moved past the plant 


Fic. 1. Peas develop at a uniform rate when grown in 
air-conditioned and artificially lighted rooms. 


parts to be cooled when they are exposed to sunlight. 

By the application of these basic principles the 
plant environment can be controlled. Control has 
been accomplished in several commercial greenhouses 
and in a few research greenhouses. It actually has 
been found that, under such controlled conditions, 
individual variability among plants is enormously re- 
duced, because the essential purity of the genetically 
homogeneous seed material is translated into uni- 
formity of the plants grown from the seeds. 

Fig. 1 demonstrates the uniformity of peas grown 


in air-conditioned and artificially lighted rooms. All 
plants of the same age have grown to the same size; 
all stems up to the first leaves have approximately the 
same length; the length of the stem between first and 
second leaves is the same, etc. Thus the leaves seem 
placed in tiers. No plants were removed from the 
containers to take this picture, which proves that the 
phenotypic variability usually encountered in growing 
plants, even when they are genetically uniform, has 
no deep theoretical meaning but is due to uncontrolled 
growing conditions. Therefore, the significance of the 
uncertainty principle in biology is not as great as 
sometimes supposed. 

The most complete air-conditioned laboratory that 
uses these principles is the Earhart Plant Research 
Laboratory at the California Institute of Technology 
(Fig. 2), which has been in operation since July 1, 
1949. Built and equipped with a gift of $407,000 
from the Earhart Foundation, of Ann Arbor, Mich- 
igan, it was the outgrowth of two small experimental 
greenhouses, built in 1939 at the California Institute 
of Technology through the initiative of Dr. H. @. 
Eversole. It comprises these first two greenhouses 
and, in addition, four larger air-conditioned green- 
houses, in which temperature and humidity can be con- 
trolled within relatively narrow limits. For complete 
control of light, as well as temperature, there are 
thirteen rooms with artificial light panels producing 
as high as 2,000 ft-e light intensity. The panels can 


Fic. 2. Earhart Plant Research Laboratory. 


490 


Scrence, Vol. 112 


1 
| 
| be s 
| sepé 
| peri 
= 
bea 
spa 
hou 
that 
hea 
out 
and 
gro 
gre 
all 
mat 
8:¢ 
in 
arti 
fou 
nig 
4 par 
of 
at 
pel 
= 
Oct 


be switched on and off with time clocks and can be 
separated by curtains, so as to produce any photo- 
periods required. Each of the thirteen rooms has its 
own air-conditioning system, which keeps the tem- 
perature of each room within one-half degree of the 
set temperature. To insure good distribution of air 
throughout the greenhouses and laboratories without 
causing excessive drafts, a new method of air intro- 
duction was used. The air, after leaving the air con- 
ditioner, is blown into a space under the greenhouse 
floor, which consists of 4-inch wide steel channel 
beams, placed side by side with three-eighth-inch 
spaces between them. The air is forced up between 
the steel beams, mixing immediately with the green- 
house air as it moves upward past all objects in the 
greenhouse, absorbing the heat produced by light rays 
that strike all solid surfaces. The air, which is thus 
heated about 4° C in the middle of the day, is drawn 
out of the greenhouse through ducts in the side walls, 
and is either ejected or reconditioned. Plants are 
grown on movable tables, which can be wheeled from 
greenhouse to laboratory or darkroom. In this way 
all combinations among the different conditions can be 
made. For instance, groups of plants are kept from 
8: 00 a.m. till 4: 00 p.m. in four different temperatures 
in full daylight and at nine different temperatures in 
artificial light. During the remainder of the twenty- 
four hours they are kept at any of nine different 
night temperatures; or they receive extra light during 
part or all of the night. Thus, a considerable number 
of independent variables can be studied simultane- 
ously, and the interaction of their effects can be 
established. 

Simultaneous study of a number of variables is 
more important than appears superficially. In the 
first place, there is a theoretical reason. The response 
of a plant to a particular environmental factor, like 
temperature, is very complex. Practically all its 
processes are influenced, and to different degrees. 
For example, the effect of light will differ according 
to how the leaf surface or chlorophyll content is af- 
fected by temperature. At present the degree of in- 
teraction of these factors cannot be predicted, and 
this is one of the problems that will have to be solved 
in this new laboratory. 

In the second place, the study of the interaction of 
different climatic factors is important from the stand- 
point of practical application. In the field a plant is 
never subjected to a single variable. Usually, high 
light intensities are correlated with high temperatures 
and low humidities. Therefore, the practical grower 
must know not merely how temperature affects his 
crop, but how it does so at different light intensities, 
at different ages of the plants, and at different photo- 
periods. The reason plant physiology is not as basic 
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a discipline for the practical plant sciences as one 
would expect on purely logical grounds probably lies 
in the methods heretofore used. The experimental 
setup did not permit the study of the interactions of 
various factors, because usually only one factor at a 
time could be varied. Where more factors could be 
controlled simultaneously, more progress was made. 
A good example of this is in the field of mineral nutri- 
tion, where different mineral elements could be varied 
independently, giving agriculture a satisfactory in- 
sight into the interactions between nitrate and phos- 
phate nutrition, for example. 

Fortunately, not all possible climatic variables are 
equally important in the development of a plant. 
Therefore, in a study of a plant’s climatic responses, 
the interaction of only a limited number of variables 
needs to be taken into account. Let us consider the 
tomato plant as an example. This plant is particu- 
larly sensitive to differences in night temperature, 
whereas the day temperature may vary within wider 
ranges without affecting its response. But the night 
temperature response is dependent upon (1) the age 
or, rather, the size of the plant, (2) the previous night 
temperatures, (3) the light intensity on the previous 
two days, and (4) the variety. Such complex tem- 
perature responses are not restricted to the tomato in 
particular or to plants in general. In human beings 
we find something similar. There is not just one tem- 
perature at which a person feels most comfortable. 
The optimal room temperature is lower as the relative 
humidity rises, or as the rate of air movement de- 
ereases. It also is lower as the outdoor temperature 
is lower, and it depends on the degree of activity of 
the person and on radiation. 

With respect to the tomato plant, it was found that 
the night temperature controls the rate of stem 
growth. In the young seedlings most rapid growth 
oceurs at 26°-30° C. As the plant grows older the 
optimal night temperature gradually drops to lower 
temperatures, passing through 23° and 20°, and 
finally reaching optimal temperatures of 13°-18° C, 
depending upon the variety. Varieties developed in 
the Central Valley of California exhibit the highest 
optimal temperature; the lowest optima are found in 
English and greenhouse varieties. For fruit set the 
same rules hold. That is, the night temperature com- 
pletely regulates fruit set, the first fruits being formed 
at higher temperatures, with the optimum gradually 
shifting toward lower temperatures as the plant grows 
older and taller, but generally being near 17° C, re- 
gardless of light intensity (Fig. 3). However, when 
the latter has dropped below 1,000 ft-c, no fruit set 
is possible at any temperature. With low day tem- 
peratures the optimal night temperature for fruit 
growth is higher but remains essentially unchanged 
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Fic, 3. Tomato plants in air-conditioned greenhouse. 
Plants at left show good fruit set, because they are exposed 
to optimal night temperature (17° C); those at right were 
kept at 30° C during night (no fruiting). Notice slots in 
floor through which air enters greenhouse, and registers in 
rear wall through which air returns to air conditioner. 


for vegetative growth. With light intensities below 
1,000 ft-c, the optimal night temperature for stem 
elongation gradually decreases with light intensity. 

We do not have enough data as yet to express these 
relationships in mathematical form, but, to give an 
idea how the formula for the optimal night tempera- 
ture for stem elongation of a tomato plant might look, 
the following notation is given: 

Optimal night temperature = a+b (c—log 1). 

Here / means the length of the stem in em, a, b, 
and ¢ being constants. For several varieties these 
constants would be about: 


Tomatoes Chili 
Pepper 
San José Essex 
Canner Wonder Californian 
a 20 16 8 
b 10 10 20 
2 1.9 


There are other terms to be introduced for light in- 
tensity (below 1,000 ft-c) and perhaps for day tem- 
perature. 

The temperature relationships of the tomato plant 
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ean also be expressed by plotting its optimal growing 
conditions at maturity, when the second term in the 
formula above for optimal night temperature has be- 
come constant at lengths of more than 1m. We can 
then indicate the climatic response of the tomato in 
terms of the three most important climatic variables 
that cannot easily be changed by cultural treatments, 
namely, day temperature, night temperature, and 
length of day. In Fig. 4 this is attempted. In plane 
ABCD, the optimal fruiting conditions of the San 
José Canner Tomato are shown as a function of night 
temperature (A-B axis) and day temperature (B-C 


D 
25°C Phatotemp. 
20° 
6° 
0° 
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Fie. 4. Three-dimensional diagram showing optimal fruit- 
setting conditions of San José Canner Tomato plant, in terms 
of interactions of day temperature, photoperiod, and night 
temperature. Shaded areas on planes represent favorable 
combinations of any two of these factors. By projecting 
lines from these areas, three-dimensional figure in center is 
obtained, which represents favorable combinations of all 
three factors. 


fr 


axis). This shows anan.. ight tempera- 
tures, slightly modified by the mucn larger range of 
day temperatures, within which most fruit is set. In 
plane ABEF the photoperiod (B-E axis) is considered 
in relation to night temperature, and it appears that 
fruit set is good over a wide range of photoperiods 
but, again, is restricted by night temperature. Simi- 
larly, in plane BCGE the interrelationship of day 
temperature and photoperiod is shown, which is not 
critical at all. The optimal fruit setting conditions 
can now be presented in a three-dimensional grid 
ABCDEFG. The solid figure thus produced has been 
projected on planes ABCD, ABEF, and BCGE. 
Within the same grid the climate of any particular 
region can be plotted by connecting the monthly aver- 
ages, giving an oval-shaped figure. When a suffi- 
ciently long part of the climatic oval falls within the 
solid representing optimal fruit-setting conditions for 
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the San José Canner Tomato, it means that during 
those months it can be grown successfully in that par- 
ticular climate. We can now fit any tomato variety 
to the climates that follow most closely its optimal 
growth requirements, or we can take a given climate 
and see which tomato varieties are most nearly op- 
timal in it. 

This shows that the effect of temperature is rather 
complex and cannot be expressed simply as a heat- 
sum. The heat-sum concept was introduced about 200 
years ago and was worked out in some detail 100 years 
ago by Boussingault and DeCandolle. It holds that 
the development of a plant is dependent upon the 
total amount of heat to which it was subjected during 
its lifetime, expressed as degree-days. For wheat it 
was calculated that it ripened after having been ex- 
posed to 2,200 degree-days. This accounted for the 
fact that in colder climates it took wheat longer to 
mature than in warmer climates. A refinement of this 
method was introduced by Nuttonson, who incorpo- 
rated the effect of day length in the heat-sum to ac- 
count for the behavior of garden peas. Yet all heat- 
sum calculations are based on the false assumption 
that there is a direct proportionality between growth 
and temperature. Actually, above a certain optimal 
temperature the rate of development decreases with 
rising temperatures. Besides, it does not take into 
account that mainly night (or day) temperature con- 
trols development in certain plants. No heat-sum can 
account for the date of first ripening of tomato fruits, 
but forty days after flowering plants have been ex- 
posed fc? the first time to a series of five or more suc- 
eessive nights when the temperature did not drop 
below 15° C, the first ripe fruit will be harvested. 

Other experiments lead to the same conclusion, that 
the development of a tomato plant does not depend 
on the total amount of heat to which it is subjected 
but on the proper diurnal distribution of heat. A 
set of tomato plants was subjected to eighteen differ- 
ent temperature treatments. All of them received ex- 
actly the same amount of artificial light. When the 
growth rates or the final weights of these plants were 
plotted as a function of either day or night tempera- 
tures, combining only the plants which received equal 
heat-sums (e.g., eight hours at 30° in light and six- 
teen hours at 4° in dark, or eight hours at 4° in light 
and sixteen hours of darkness at 17°, or eight hours at 
17° in light and sixteen hours at 10° in darkness), a 
very pronounced optimum was found at 17° in light 
and 10° in darkness (and 20° in light and 17° in dark- 
ness), with growth dropping to one-third or less at the 
extreme lows in day or night temperatures. There- 
fore, not a heat-sum, but a proper day-night tempera- 
ture balance determines their growth. 

Instead of adding other details about the climatic 
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response of the tomato plant, a few details about other 
plants will be given. Whereas the tomato needs a 
fairly warm night (15°-18° C) for reproduction 
through fruit set, other plants require much lower 
temperatures. The English daisy, for instance, only 
grows and flowers when the days are cool and the 
nights are 8°-13° C, with much the best flowering at 
the lower night temperature. The Iceland poppy has 
similar temperature requirements but, in addition, it 
needs long light treatments for flowering. At the 
other extreme we find the African violet, which flowers 
and grows best at temperatures higher than tomatoes. 
Under the conditions ideal for the African violet, the 
English daisy dies, and the tomato does not set fruit. 
On the other hand, the African violet dies when 
brought under the optimal conditions for the English 
daisy, which are also too cool for fruit set in the 
tomato. 

Therefore, when the climatic responses of a number 
of plants are worked out in detail, we find marked 
differences that have a significant bearing on the dis- 
tribution of these plants over the earth. It is neces- 
sary to revise our ideas about the temperature limits 
within which a plant can exist. It has been thought 
that freezing is the lower limit that most plants could 
stand, and this could be explained rather simply by 
the damage done inside the tissues by the formation 
of ice crystals. But an African violet dies if it is sub- 
jected for long periods to night temperatures of 10° 
C, far above any possible frost injury. Similarly, the 
English daisy dies when it is kept for a long enough 
period at temperatures of 20° or over. Such rela- 
tively low temperatures are far removed from any 
where actual heat damage to protoplasm can occur. 

It must be concluded that the distribution of plants 
is not just a question of frost damage or heat coagu- 
lation, but is correlated with very specific temperature 
requirements, which are met only in certain climates. 
Whereas it was formerly supposed that plants from 
temperate climates could grow in the tropies but were 
crowded out by tropical plants better adapted to the 
climate, we now can say that many such cool-weather 
plants would die within a relatively short time in the 
tropies even without competition. Part of the reason 
for these misconceptions concerning temperature re- 
quirements of plants was the limitations of experi- 
mental facilities, which allowed only study of the seed- 
ling stages. Germination and seedling growth are 
usually best at temperatures substantially higher than 
optimal for later growth. Since we had exact infor- 
mation only about these early stages of plant develop- 
ment, we were misguided by extrapolation. 

The adaptation of the plant to its physical environ- 
ment goes much farther than merely a general rela- 
tionship between type of climate and optimal growing 
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conditions. In nature we almost invariably find a 
higher temperature during the day than at night, a 
fact that is understandable on the basis of heat radia- 
tion from the sun during the day and radiation toward 
space at night. The range between day and night 
temperatures is greater as the climate is drier. Plants 
follow the daily shift in temperature with a similar 
shift in optimal growing temperatures. This can most 
easily be demonstrated in tropical plants where, 
throughout the year, day and night temperatures 
fluctuate over the same range. The orchid Phalaen- 
opsis amabilis has an optimal night temperature of 
21° C and an optimal day temperature in full sunlight 
of about 28° C. In its native habitat in the lowland 
Malaysian jungles, the mean night temperature is 
20°-22° C, and the day temperature rises to as high 
as 30° in the full sun, but on the average is 27°-28°. 
Similarly close correlations between existing and re- 
quired temperature ranges may be identified in other 
plants, but most of these still need much experimental 
work before they are well established. 

Since plants in their natural surroundings are so 
closely adapted in temperature response to the exist- 
ing temperatures, it follows that, once the tempera- 
ture requirements of a particular plant are known, 
it is possible to find the best climate for this plant. 
But something else can be attempted. By a breeding 
program a recombination of characters of a given 
plant species can be accomplished. Once we know on 
which individual genetic units the climatic response to 
day temperature, night temperature, and photoperiod 
depends, we can create the plant variety that most 
closely harmonizes with the climate in which we want 
to grow that plant. Such a deliberate synthesis would 
then replace the standard method of selection for yield 
or general performance. The latter values depend on 
a large number of individual physiological processes, 
among which the responses to temperature and photo- 
period are among the most important for the perform- 
ance of the plant in the field. 

An analysis of the genetical basis of climatic re- 
sponse may provide some interesting insight into the 
problem of evolution and migration of species, be- 
cause it will indicate how many genes have to par- 
ticipate to allow invasion into new climatic territory, 
and it will show the limits of migration on the basis 
of available genetic material in the species. For there 
is no doubt that the genes controlling climatic response 
are most important in the survival of a species. 

There are many other climatic factors that can be 
studied in the Earhart Plant Research Laboratory, 
which has one room equipped to maintain very low 
humidities (down to 10 per cent relative humidity), 
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and another containing a wind tunnel, in which plants 
ean be subjected to strong, even winds at constant 
temperature, humidity, and light. Another room has 
equipment to produce fog or rain at constant tem- 
perature and light. Two airtight rooms can be used 
for the study of effects of gases on plants and are 
now in use to establish which of the air contaminants 
cause such typical damage symptoms on plant leaves 
as are found in many large cities and were recently 
headlined for the Los Angeles area and connected 
there with smog. 

One of the unique features of the laboratory is that 
a state of relative sterility is maintained. There have 
been no insects in the building, with the exception of 
a small outbreak of aphids, which had its source in 
some insufficiently fumigated plant material. Within 
half an hour of their discovery, the few aphid colonies 
were completely eradicated. Neither are there any 
virus or soil-borne diseases. Thus reactions to cli- 
matic conditions are not obseured by various degrees 
of insect infestation or spray damage. This relative 
sterility is maintained by strict adherence to quaran- 
tine measures. All materials entering the building 
are either sterilized with steam, fumigated with 
methylbromide, or sprayed with DDT. All persons 
entering change into special laboratory clothing and 
wash their hands so that they do not carry insects or 
virus into the building. The very large volume of 
air entering the building through the air-conditioning 
system is filtered, mechanically and electrically, to re- 
move all solid particles, such as insects. The building 
is inseetproof and is kept continuously under positive 
pressure, preventing the passive sucking in of con- 
taminants. Visitors are restricted to professional 
biologists. Such restrictions are essential and have 
thus far proved completely successful. As a result, 
thousands of plants are growing without diseases or 
pests, with almost complete uniformity, provided they 
are subjected to the same environmental conditions. 
The number of fungus spores and bacteria carried by 
the air into the greenhouses is surprisingly low. 

Now that the Earhart Plant Research Laboratory 
has passed the rigorous tests of actual operation, the 
greatest problem has become how to make it as effee- 
tive as possible in furthering our knowledge of plants 
and plant behavior. At present the solution of this 
problem is sought along three lines: first, by appoint- 
ing research workers and graduate students to study 
specific problems for which the laboratory offers spe- 
cial facilities; second, by making the facilities avail- 
able to research workers from other institutions, who 
contribute to its maintenance cost; and, third, by at- 
tracting volunteer workers. 
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Technical Papers 


Identification of Another Epidemic 
Respiratory Disease* 


Thomas Francis, Jr., J. J. Quilligan, Jr., 
and Elva Minuse 


Department of Epidemiology and Virus Laboratory, 
School of Public Health, 
University of Michigan, Ann Arbor 


A mild outbreak of influenza associated with A-prime 
strains of virus occurred in Ann Arbor, Michigan, in the 
spring of 1950, and several characteristic strains were 
isolated. On March 20, a virus unrelated to known 
strains of the influenza group was isolated by amniotic 
inoculation of chick embryos from fresh throat garglings 
of a person ill on March 16. The illness experienced 
was similar clinically to a mild form of the influenza 
prevalent at the time and consisted of one day of head- 
ache and malaise, with short intervals of myalgia, but 
no fever was noted. Acute and convalescent blood speci- 
mens were obtained from the patient and showed rises 
in hemagglutination-inhibiting (HI) titer from 64 to 
2,048, in complement-fixing titer from 0 to 64, and in 
neutralizing titer in eggs from 128 to 650. Similar tests 
against A, A-prime, and B strains of influenza virus 
showed no rises. This information clearly indicated the 
specificity of the virus (JJ) in relation to the illness. 

In an effort to determine the relgtionship of this virus 
to the A-prime epidemic, tests were made with 52 pairs 
of sera that had been obtained in the acute and con- 
valescent stages from patients among the students at the 
University of Michigan, ill with influenza during the 
epidemic phases of 1947 and 1950. None of them 
showed rises in titer to the JJ virus, although a majority 
did show typical rises in titer to strains of virus of the 
A-A-prime influenza group. However, it was noted that 
most of them did show moderately high HI titers to the 
JJ virus, suggesting that they had previously had experi- 
ence with a virus of this type; a few of them kad suffi- 
ciently high titers to suggest that their experience had 
been recent. 

The possibility existed that the adults, because of the 
high titers, might not show a measurable response to in- 
fection with this virus. Attention was then directed 
to young children who would have less experience, and 
whose antibody responses would be more likely to reflect 
the occurrence of infection. Sera obtained from a group 
of children, aged 1-5} years, who had been studied from 
August, 1946, to May, 1947, were available. They had 
been vaccinated with the PR8 strain of Type A influenza 


4This investigation was conducted under the auspices of 
the Commission on Influenza, Armed Forces Epidemiological 
Board, Office of the Surgeon General, U. S. Army, Washing- 
ton, D. C. 
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in the fall of 1946, and blood samples were obtained at 
intervals from August to November, 1946, and again in 
the latter part of April and early May, 1947 (1). During 
March and April, 1947, a sharp outbreak of A-prime 
influenza occurred. The serum samples from August 
through November could be compared with those obtained 
in May, 1947, for antibody rises against strains of in- 
fluenza virus isolated from the epidemic. This was done 
and showed clear evidence of the prevalence of A-prime 
influenza in the Children’s Home. The same sera were 
tested for HI antibodies against the JJ virus and, sur- 
prisingly, a large number of them showed a pronounced 
rise in antibodies in the sera taken in April and May, 
indicating that there had been a wide exposure to this 
virus in the interval between November and May. 
Fortunately, acute and convalescent sera were also 
available from 11 of these children at the time of a 
respiratory illness in January and February, 1947. None 
of them presented a rise in antibodies to members of the 
influenza virus group or to JJ virus (Table 1). In fact, 


TABLE 1 


TIME OF OCCURRENCE OF INFLUENZA A AND JJ Virus 
INFECTION ACCORDING TO HI Tests 


Illness + A-A’ + Both 
Jan.—Feb., 1947 11 0 0 0 
Mar.—Apr., 1947 

Adults 15 0 4 0 

Children 18 11 2 2 
Aug. 1946-May, 1947 

Children 68 16° 20t 32 


* 13 of 16 had high antibody titers to JJ virus throughout 
the period of observation. 


+6 of 20 had high antibody titers to A’ throughout the 
period of observation. 


their sera were essentially devoid of antibody to the 
latter. 

During the influenza outbreak in Mareh and April, 
pairs of sera were obtained from 33 patients, including 
15 adults. Of the latter, 4 showed a rise in antibody to 
JJ, but none rose to influenza virus, although a majority 
did show high titers in the acute specimens. Of the 18 
children, 11 showed sharp rises only to A-prime influenza, 
2 to JJ only, and 2 to both—in contrast to the observa- 
tions of January and February (Table 1). Seven other 
children had high titers to JJ in both the acute and con- 
valescent sera, suggesting that they had been infected 
earlier with this virus. 

The sera that had been obtained from 68 of the chil- 
dren at the end of April or early May, 1947, were then 
examined by HI tests in comparison with specimens from 
the autumn of 1946. It is seen in the last line of Table 
1 that in 16 instances there were rises in titer to the 
A-A-prime type alone; in 20, to JJ alone; and in 32 to 
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TABLE 2 


SpPecIFICcITY OF HI Tests WITH SERIAL SERUM SPECIMENS 
FROM INDIVIDUALS AND INFLUENZA A’ AND JJ VIRUSES 


1946 1947 
Vaccination Illness 
period period 
A’ epidemic 
Zz 
eae a 4 
2 tyr A’ <82 < 82 | < 82 < 32 < 32 
JJ 32 32 | < 32 < 32 512 
5 13 A’ 32 1,024 512 
JJ 32 < 32 < 32 1,024 
14 2 A’ < 82 1,024 
JJ < 32 < 32 
89 3h A’ < 32 32 1,024 
JI < 32 <32| < 32 < 32 < 32 
17 23 A’ < 32 < 32 <32 612 512 
JJ 128 128 128 128 128 
28 3 A’ < 32 512 
JJ 1,024 256 
15 2 A’ < 32 512 
JJ < 32 512 
20 24 A’ < 82 512 
JI 128 4,096 
P.M.20+ A’ < 32 < 32 
JJ 32 4,096 


both. These data add to the evidence that the two 
diseases were concurrent in the population and of about 
the same incidence during the spring of 1947, and that 
they are immunologically independent. 

The mean HI pre- and postepidemic titers to JJ virus 
in the above group were 32 and 400, respectively. Study 
of 30 acute and convalescent sera from patients 8-18 
years of age in another institution yielded titers of 128 
and 117, respectively, and, among the adult patients of 
1947 and 1950, titers of 143 and 151, respectively, were 
found. Again the trend toward greater ease of identifi- 
cation of this infection in young children is illustrated. 

The HI reactions obtained with the different specimens 
of sera of individual subjects to A-prime strains of in- 
fluenza virus and to the JJ virus are listed in Table 2. 
They exemplify instances in which, according to HI tests, 
there were antibody rises to JJ alone, to both A—A-prime 
and JJ, or to A-prime alone, and clearly demonstrate the 
fact that the rises in antibody against both types of 
viruses occurred in the interval when influenza was 
epidemic. Two children with consistently high titers to 
JJ are included, as well as 1 adult who showed rises to JJ 
alone and was ill with symptoms of acute respiratory 
disease during the epidemic period. These results in- 
dicate the independent manner in which antibodies to the 
two viruses behave. 

Identification and immunological relations of virus. 
Observation of the pecularities of the hemagglutinating 
property and growth characteristics of the JJ virus 
suggested its similarity to the strain of virus called 1233, 
which was isolated by Taylor (2) in 1947, also during 
an epidemic of influenza A-prime. Cross reactions with 
that virus and with serum obtained from Taylor demon- 
strated that the JJ and the 1233 strains are essentially 
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identical. Moreover, serological tests with human sera 
gave closely parallel results. The 1233 strain was not 
being used in this laboratory during the period in which 
the JJ strain was isolated. The fact that both strains 
were isolated during epidemics of A-prime influenza 
suggested promptly that the new virus was related to 
that group of influenza viruses. The clinical histories 
and examinations of patients showing one or the other 
illness gave no clearly discriminating differences, nor 
was there evidence of a prevalence of any other well- 
recognized disease in the Children’s Home at the time 
of the study. However, Taylor’s studies with animal 
sera failed to show a relation to known influenza virus, 
to Newcastle disease virus, or to mumps virus; and his 
results are fully confirmed by investigations in this lab- 
oratory. Sera from mice vaccinated with the PR8 A, the 
FM1, or Rhodes A-prime strains had no antibodies to the 
JJ virus, and vice versa. Mice vaccinated with the JJ 
virus were not immune to the PR8, FM1, or Lee, Type B, 
strains. Ferrets inoculated with JJ virus had mild fever 
but little clinical evidence of infection. Their late sera, 
however, reacted equally with the JJ and 1233 strains, 
but not to A, A-prime, and B strains. 

Because of their broader range of reaction, the ex- 
tensive tests made in the present study with human sera 
are of still greater significance. Although 32 of the 
children from 1947 developed antibodies to both A-prime 
and JJ viruses, the remaining 36 showed specific re- 
actions in which no cross relation between Types A, A- 
prime, or B influenza virus and JJ virus was detectable 
by HI, complement-fixation, or neutralization tests in 
eggs. Patients from the influenza B epidemic of 1945 
(3) revealed no rise in antibody to the JJ virus. More- 
over, subjects vaccinated against PR8, FM1, or Lee 
strains exhibit no rise in antibodies to the JJ virus. The 
virus under consideration thus seems to be serologically 
and immunologically distinct from previously identified 
strains of influenza virus. 

The possibility remained, however, that it might be 
related to some other well-established clinical disease. 
Pairs of acute and convalescent sera were examined from 
eases of rubeola, rubella, infectious mononucleosis,’ 
atypical pneumonia,’ and the common cold,’ with negative 
results. A group of sera from adults with unidentified 
respiratory disease, furnished by J. E. Salk, of the Uni- 
versity of Pittsburgh, gave no positive results. Sera 
positive to JJ virus were negative to Newcastle disease 
virus. Rabbit antimumps serum, mouse sera against 
Melnick’s Texas, Ohio, and Connecticut strains of 
Coxsackie virus, and mouse anti-PVM serum were all 
negative to the JJ virus. The egg membranes or em- 
bryos exhibit no lesions representative of the pox groups 
of virus. LCL bodies have not been seen, but electron 
microscopy of amniotic fluid has disclosed numerous 
filaments. There is, therefore, in these results no evi- 
dence that this virus is related to the common infectious 
diseases mentioned above. Hirst suggests on the basis of 

2Sera obtained from C. J. D. Zarafonetis, of the Univer- 
sity of Michigan. 


®Sera obtained from A. BE. Feller, of Western Reserve 
University. 
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the action of this virus upon cell receptors and egg-white 
inhibitor that it may be unrelated to known members of 
the group of hemagglutinating respiratory viruses (4). 

Although Taylor concluded that the virus ‘‘may prove 
of little public health import,’’ and Hirst noted no sig- 
nificant rises of antibody to it, the present data indicate 
that it is causally related to a widespread respiratory 
disease that occurs in epidemic form. Neither Taylor 
nor Hirst refers to the high incidence of antibodies in 
the adult population, which to our minds strongly in- 
dicates that the population has been thoroughly seeded. 
On the other hand, in young children titers are generally 
extremely low and, when present, tend to be quite high, 
suggesting recent infection. Moreover, tests with sera 
from as far back as 1936 indicate that the virus has been 
circulating since that time at least. At present, the fre- 
quency with which this virus causes clinical disease is 
difficult to estimate, but the epidemic herein described 
not only involved children but also a significant number 
of adults among the limited number in the institution. 
The clinical features in adults are not yet well outlined, 
but fever, cough, and coryza in the children were the 
common signs. The study ensphasizes a ‘frequently 
neglected opportunity to clarify epidemiological problems 
by the study of young children. 

The association of the epidemic disease with influenza, 
the basic clinical picture, and the wide distribution of 
antibodies in the human population, as well as the sero- 
logical and immunological characteristics of the virus, 
readily invite consideration of the name ‘‘ Influenza C.’’ 
Further studies, a number of which are under way, will 
determine the appropriateness of this suggestion. 
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Kinetic Mechanisms and Hydrocarbon 
Flame Spectra 


R. C. Herman, G. A. Hornbeck, and K. J. Laidler 


Applied Physics Laboratory,* 

The Jobns Hopkins University, Silver Spring, Maryland, 
and Department of Chemistry, 

The Catholic University of America, Washington, D. C. 


It is now known (2, 3, 6, 7, 15) that when hydro- 
carbons such as C,H,, C,H,, and CH, burn in oxygen or 
air under various conditions of fuel-oxygen ratio, the 
flame spectrum exhibits the electronic band systems of 
0,, OH, CH, C,, as well as the hydrocarbon flame bands 
(2,500-4,100 A) originally obtained by Vaidya and at- 
tributed to the HCO radical.? The question of the man- 

2A portion of this work was supported by the U. 8S. Navy 
Bureau of Ordnance, Contract NOrd-7386. 

*In our opinion there is as yet no unequivocal spectro- 
scopic evidence that the emitter is HCO; however, we tend 


to favor this identification, as our kinetic mechanism makes 
it seem likely that HCO is produced exothermically. 
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ner of formation of the excited molecules and radicals in 
hydrocarbon flames has been a matter of considerable 
discussion (2, 3), but it has by no means been settled. 
The object of the present note is to report some new 
spectroscopic findings and to suggest kinetie mechanisms 
that might account for the main types of reactions that 
occur. The discussion is chiefly confined to the burning 
of acetylene in oxygen, but will be extended to other 
hydrocarbons in later papers. 

If one designates the oxygen-fuel ratio by p, with 
p=ps for stoichiometric proportions, the results of the 
spectroscopic studies for the acetylene-oxygen flame 
may be summarized as follows (2, 3, 6, 7): When p=ps, 
one finds from the inner cone the band systems of OH, 
CH; the Mulliken, Deslandres-D’Azambuja, Phillips, and 
Swan systems of C,; the CO Fourth Positive bands; the 
carbon line at 2,479 A and the hydrecarbon flame bands 
weakly. When p < pz, the Fox-Herzberg hands of C, also 
become prominent, but the hydroearbon flame bands are 
very weak, if present at all. When p> p,, the OH and 
CH bands remain strong, the bands of C, become very 
weak, the Schumann-Runge bands of O, increase in in- 
tensity as the oxygen concentration rises, and the hydro- 
carbon flame bands are enhanced. 

Noting that the hydrocarbon flame bands are strongest 
when burning with air, with excess oxygen, or as a cool 
flame (2, 3), we have used both argon and CO, as diluents. 
The introduction of argon into the acetylene-oxygen mix- 
ture enhances the hydrocarbon flame bands somewhat, 
but the effect of CO, is particularly striking. Burning 
C,H, + O, + CO, in volume proportions of about 1: 10: 10, 
and with high mass flow from a multiple-jet burner 
operating in air, one finds the hydrocarbon flame bands 
to be the most prominent feature of the spectrum (ex- 
tending from ~ 2,350—~ 4,100 A), the OH and CH bands 
to be quite weak, the C, bands very weak, and on the long 
wavelength side of the hydrocarbon flame bands, one finds 
weak CO flame bands. With a Bausch & Lomb medium 
quartz spectrograph using a 30 y slit and type II-O East- 
man plates, we have obtained well-exposed spectrograms 
of the hydrocarbon flame bands in the region 3,000-4,000 
A in as short a time as about 30 sec. It is also inter- 
esting to note that the CO flame bands are very well 
developed in the oxyhydrogen flame to which is added CO, 
in rather high concentration. 

It would appear that these facts may be explained 
qualitatively aleng the following lines. Oxygen is known 
to interact with unsaturated hydrocarbons by two distinct 
mechanisms (see, for example, ref. [1]), which may be 
referred to as the addition and peroxide mechanisms. In 
the case of acetylene the addition mechanism involves 
such steps as the following: 


O—O 


— 2CHO + ~ 55 keal 


(1) 0,.+C,.H, 
(2) HCO — H+CO-~ 20 keal 
(3) 0,.4HCO — HO,+CO+~ 40 keal 


(4) CO+%0O, — CO, (via chain mechanism) 

Since reaction (1) evolves about 55 keal of energy, it is 
clear that, with the aid of thermal energy, it is possible 
for HCO to be formed occasionally in an electronically 
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excited state. Similarly, reaction (4), proceeding by a 
chain mechanism involving oxygen atoms, is known to 
give rise to excited CO, (4, 10, 11, 12,13). The addition 
mechanism is therefore consistent with the formation of 
HCO and CO, in electronically excited states. 

In the peroxide mechanism the following steps are 
among those that may be expected to occur: 


(1) C,H, + O, 

(2) H—C=C—+0, 

(3) H—C=C—O—O— +6,H, 
(4) H—C=C—O—O—H 

(5) H—C=C=—O 

(6) H—C=C—+0, 

(7) 2CH 


Reactions (4), (5), (6), and (7) would seem to be the 
most likely reactions producing OH, CH, and C,, and re- 
action (7), being a radical-radical reaction, is probably 
very unimportant. Reactions (4), (5), and (6) are all 
endothermic; they are therefore slow, and there is a 
negligible possibility that they will produce OH, CH, 
and C, in electronically excited states. 

In order to account for the spectroscopic result that 
OH, CH, and C, are electronically excited in the flame, 
it therefore seems necessary to assume, as was done in the 
ease of the carbon-monoxide oxidation (14), that trans- 
fers of electronic energy occur: 


{ } {ci | 

+ {cir} “> * 

Our interpretation of the spectroscopic results, in terms 
of the kinetic mechanisms, may be summarized as fol- 
lows: Reaction proceeds mainly by the exothermic addi- 
tion mechanism and, of the HCO radicals and CO, mole- 
cules produced, very small fractions are electronically 
excited. At the same time very small amounts of C,, 
CH, and OH are produced by the peroxide mechanism. 
In order to explain the fact that in hot flames there is 
more radiation from C,, CH, and OH than from HCO, 
we suppose that HCO* and CO,* have long radiative lives 
and may transfer energy to C,, CH, and OH on collision. 
This situation is similar to that in the carbon-monoxide 
flame, in which much of the radiation is due to O, (Schu- 
mann-Runge bands) (5, 8, 9) in spite of the fact that 
it is the CO,* molecule that is formed directly. 

It is clear that most of the HCO* and CO,* will only 
transfer energy to C,, CH, and OH provided the latter 
are present at sufficiently high concentrations, i.e., pro- 
vided the flame is hot. If the flame is cooled, by the 
addition of CO, or by other means, the concentrations of 
the endothermically produced C,, CH, and OH will be 
reduced markedly, and there will be much less energy 
transfer from HCO* and CO,*. The enhancement of the 
hydrocarbon flame bands under these conditions is thus 
readily explained. The fact that the C, bands are most 
sharply affected by change in temperature finds a ready 
explanation in terms of our mechanism, for C, is pro- 
duced by the most endothermic reaction, which is there- 
fore to be expected to have the highest temperature 
coefficient. 
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We are continuing a variety of experimental and 
theoretical studies in the hope that more definite evidence 
may be found concerning the identification of the emitter 
of the hydrocarbon flame bands and the details of the 
kinetic mechanisms involved in hydrocarbon combustion. 
We also hope to publish in the near future a more detailed 
discussion of the results reported here. 


H—C=C— + HO, - ~ 60 keal 
H—C=C—O—O— + ~ 50 keal 
H—C=C—O—O—H + C,H - ~ 10 keal 
H—C=C—0O + OH - ~ 30 keal 
CH + CO —- ~ 75 keal 
HO, + C,-— ~ 120 keal 
C,+ H,+ ~ 30 keal 
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The Function of the Symbiotic Yeasts of 
Two Insect Species, Lasioderma 
serricorne F. and Stegobium 
(Sitodrepa) paniceum L. 


N. C. Pant and G. Fraenkel } 


Department of Zoology and Applied Entomology, 
Imperial College of Science and Technology, 
London, England, and Department of Entomology, 
University of Illinois, Urbana 


It was shown by Fraenkel: and Blewett (3), and Blew- 
ett and Fraenkel (1), that |the symbiotic yeasts, which 
occur intracellularly in mycétomes situated at the june 
tion of the fore- and mid-gut of two species of anobiid 
beetles, Lasioderma serricorne and Stegobiwm paniceum, 
supply vitamins of the B group in significant amounts 
and make it possible for their hosts to subsist on foods 
very low in vitamins of that group. Indeed, the larvae 
grew normally, or almost so, on synthetic diets which 
were entirely lacking in such important factors as thia- 
min, riboflavin, nicotinic acid, pyridoxin, or pantothenic 
acid. When these yeasts were eliminated from the hosts 
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TABLE 1 
GrowTH or Larvar or Lasioderma anv Stegobium 1N THE PRESENCE AND ABSENCE OF THEIR OWN SYMBIONTS, IN THE 
PRESENCE OF SYMBIONTS FROM THE OTHER HOST, AND IN THE PRESENCE OR ABSENCE OF VITAMINS OF THE B COMPLEX* 


Lasioderma serricorne 


Stegobium paniceum 


Sterilized, Sterilized, 
reinfested reinfested 
Normal with Normal with 
Stegobium Lasioderma 
yeasts yeasts 

Period, Period, Period, Period, Period, Period, 

No. days days days me. days He. days days 

Basic diet 18 26-35 16 29-39 14 27-40 16 4642-55 13 =46-57 11 45-60 

No thiamin 8 36-43 7 35-47 2 40-43 7 49-85 

No riboflavin 16 26-38 wseses 6 33-41 13 43-63 7 42-62 

No nicotinic acid 13 380-36 @ csesce 10 34-47 14 44-59 S «vous 8 47-68 

No pyridoxin 13 33-42 12 45-62 11 49-68 

No pantothenic acid 15 28-37 @ seecs 3 33-41 9 44-62 -. peepee 7 47-82 

No choline 16 29-43 9 »,enas 9 34-45 13 43-69 9 44-66 7 46-62 

No inositol 15 30-33 15 27-42 9 27-47 14 42-57 13 46-62 11 42-69 

No biotin 10 42-52 8 46-55 3 42-46 6 57-105 9 sesss 6 60-83 
No pteroylglutamic 

acid 15 29-38 5 39-48 8 34-44 9 46-60 OS -Sewes 9 46-79 

Wheat bran + 
5% yeast 20 24-28 17 27-30 14 25-2 19 30-32 


* Basic diet consisted of casein 20, glucose 80, cholesterol 1, and McCollum’s salt mixture 2 


, with addition of the fol- 


lowing B-complex vitamins (expressed in ug/g of diet): thiamin 25, riboflavin 12.5, nicotinic acid 25, pyridoxin 12.5, panto- 
thenic acid 25, choline 500, inositol 250, pteroylglutamic acid 2.5, and biotin 0.1. Total number of adults, out of 20, and 


duration of larval and pupal periods are given. 


by a simple surface sterilization of the eggs, growth 
in the resulting larvae ceased entirely in the absence 
of any of these vitamins. These experiments have now 
been repeated with similar results and extended to diets 
which were lacking also in either biotin or pteroylglu- 
tamic acid (Table 1). There can be no doubt that bio- 
tin and pteroylglutamic acid are also supplied by the 
yeasts in significant amounts. 

It has proved possible to cultivate these symbiotic 
yeasts outside the bodies in Hansen’s solution, those from 
Lasioderma responding more favorably to cultivation 
than those from Stegobium. The yeasts from the two 


Tests run at 27° C and 70% relative humidity. 


species are strikingly different in shape, appearance, and 
mode of budding, both in situ and in culture (Figs. 1, 2). 
They have so far been classified only very imperfectly as 
belonging to the genus Saccharomyces. Buchner (2) 
named the symbionts of Stegobium as Saccharomyces 
anobii. Sporulation has never been observed, but budding 
frequently occurs in larvae and pupae, though rarely in 
adults. It was noted that in the pupa of Lasioderma, 
in contrast with the larval and adult stages, yeast cells 


NO 
Of 208 440 from 
6 a A 
0 
B B 


mycetomic yeast of the larvae; B, mycetomic yeast of the 
pupa. 


October 27, 1950 


mycetomic yeast of the larva; B, yeast cultivated in Han- 
sen’s solution. 
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Fic. 1. Yeastlike symbionts of Lasioderma serricorne: A, Fic. 2. Yeastlike symbionts of Stegobium paniceum: A, 
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frequently show two buds (B, Fig. 1). The yeasts do not 
seem to ferment glucose with development of carbon 
dioxide. 

Reimplanted into ‘‘sterilized’’ insects from culture, 
the yeast cells reestablished themselves normally in the 
mycetomes. This reinhabitation was achieved by various 
methods, of which smearing the surface of eggs or feed- 
ing sterilized insects with yeast culture proved the most 
successful. Indeed, yeast from Lasioderma settled ap- 
parently normally in Stegobiwm, and from Stegobium in 
Lasioderma, without altering their characteristic appear- 
ance and physiological function. It is evident, from a 
comparison of the results in Table 1, that with Lasioderma 
the effect of yeast from Lasioderma is, in most cases of 
individual vitamin deficiencies, superior to that of yeasts 
from Stegobium, and the same holds, though to a lesser 
degree, for yeasts from Stegobium, mutatis mutandis. 
Altogether, it seems that yeasts from Lasioderma may 
contain larger amounts of certain factors, especially thia- 
man, pyridoxin, pantothenic acid, biotin, and pteroyl- 
glutamic acid, than those from Stegobium. Inositol is 
not required by either species, and Stegobium is little 
affected by a deficiency in choline. 

It is shown in Table 1 that ‘‘sterilized’’ insects, in 
the presence of all 9 vitamins, grow about as well as 
normal insects. In the absence of the pure vitamins, 
normal growth ensues with the addition of either 2.5% 
dried brewers’ yeast, or 2.5% dried Lasioderma yeast 
from pure culture. This again clearly shows Lasioderma 
yeast to be a good source of all the known vitamins of 
the B complex. 

TABLE 2 
GRowTH or LARVAE oF Lasioderma AND Stegobium ON THE 
Basic Diet (Table 1) IN THE PRESENCE AND ABSENCE 


oF SYMBIONTS AND WITH AND WITHOUT THE 
ADDITION OF CHOLESTEROL 


Lasioderma Stegobium 


With Without With Without 
symbionts symbionts symbionts symbionts 


Period, 
days 
No. 


Zz 


With 
cholesterol 15 30-46 15 30-36 13 38-57 14 41-62 
Without 

cholesterol 14 33-43 7 83-41 7 35-47 2 50-62 
Wheat bran + 

5% yeast 19 25-29 17 25-34 


The yeasts in our two species also serve for their 
hosts as sources of sterols. It has been shown for many 
insects, including Lasioderma and Stegobium (4), that a 
sterol is a necessary constituent of the diet. Omission 
of cholesterol from the synthetic diet has little effect 
on the normal larva of Lasioderma and some effect on 
the normal larva of Stegobium. In the ‘‘sterilized’’ 
larvae, however, the sterol-free diet becomes relatively 
more inferior (Table 2). 

A full report of these observations will appear else- 
where. 
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Some New Plant-Growth Inhibitors? 


R. S. de Ropp 


The New York Botanical Garden 
New York City 


It is intended in this report to describe briefly the in- 
hibitory action on the growth of healthy and tumor tissue 
of higher plants of certain compounds that have shown 
promise as chemotherapeutic agents in the treatment of 
cancer (2-5). The growth-inhibiting action of 57 differ- 
ent compounds has been assessed in this laboratory. As 
test object in the preliminary survey, small (5-mm) frag- 
ments of stem tissue of the garden chrysanthemum var. 
Golden Treasure were emp!oyed. These were more uni- 
form in their response than were the carrot fragments 
used in an earlier study (1). The fragments were inocu- 
lated with crown-gall bacteria (strain B.P.) and cultured 
for 3 days in vitro in small tubes containing 3 ml sucrose- 
mineral agar. An aqueous solution of the substance to 
be tested (cone, 1 mg/ml) was then applied to the surface 
of the developing tumor. Inhibition of tumor growtb 
generally became evident 3 days later. Seven sulfona- 
mides, 6 antibiotic substances, 9 plant-growth hormones, 
and 4 purine and pyrimidine derivatives proved inactive. 
The most active growth inhibitors belonged to the group 
of analogues of pteroylglutamic acid. Certain nitrogen 
mustards, 8-azaguanine (guanazolo), and coriisone also 
exerted an inhibitory action on the growth of the crown- 
gall tumors. 

The action of these compounds on tumor and healthy 
plant tissue was compared in a series of in vitro tests. 
Various concentrations of the substances to be tested 
were added to suitable nutrient media in which fragments 
of bacteria-free crown-gall tumor tissue of sunflower, ex- 
cised tomato roots, or excised sunflower embryos were 
cultured aseptically. The tissue fragments were weighed 
at the beginning and end of the 4-week culture period, 
and their percentage weight increases were calculated. 

The most powerful growth-inhibiting action was pos- 
sessed by 4-amino-N™”-methylpteroylglutamie acid, (A- 
methopterin), 4-amino-9-methyl P.G.A., (A-ninopterin), 
and 4-amino-9, N™-dimethyl P.G.A., (A-denopterin). 
These compounds completely suppressed the growth of 
excised tomato roots in a concentration of 1 pg/litre. 
The growth of sunflower tumor tissue and embryos was 
only slightly inhibited at this low concentration but was 
almost completely inhibited by concentrations of 10-100 

1 This work was done in part under a grant-in-aid from the 


American Cancer Society upon recommendation of the Com 
mittee on Growth of the National Research Council. 
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Fic. 1. Sunflower plant on left was sprayed once with a 
solution of 0.1 mg/ml A-methopterin. It has not died, but 
its growth has been almost completely inhibited. Plant on 
right was sprayed with water only. 


ug/litre of the active compounds. 4-Amino-P.G.A., 
(Aminopterin), 4-aminopteroylasparatie acid (Amino- 
anfol), and 4-amino-a-glutamyl-a-glutamyl glutamic acid 
(Amino-teropterin) exerted an inhibitory action about 
one-tenth as powerful as that of the first 3 compounds. 
No reversal of the inhibition could be obtained by the 
addition of pteroylglutamic acid to the medium contain- 
ing A-methopterin. Pteroylglutamic acid itself inhibited 
the growth of these tissues at concentrations above 10 
mg/litre. 

A solution of A-methopterin (0.1 mg/ml) applied 
locally to young crown-gall tumors on sunflower plants 
completely inhibited growth of the tumors without dam- 
aging the plant, provided the tumors were located on 
mature tissue. Serious damage resulted when this sub- 
stance was applied at this concentration to tumors on 
young, growing stems. Sunflower plants sprayed with 
this concentration of A-methopterin grew at a greatly 
diminished rate (Fig. 1) but did not die. Onion roots 
grown in 0.1 mg/litre A-methopterin were devoid of 
mitoses during the first 24 hr after exposure to this com- 
pound. After 48 hr mitoses were again observed. It 
seemed probable that these compounds acted by inter- 
fering with cell division. 

The nitrogen mustard, bis-8-chloroethylmethyl amine, 
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totally inhibited the growth of excised tomato roots ex- 
posed for 1 hr to a concentration of 1 mg/litre. Tumor 
and embryo tissue of sunflower was less affected by this 
agent. The growth-inhibitory action of guanazolo was 
detectable at concentrations of 1 mg/litre in all 3 tissues. 
Cortisone strongly inhibited the growth of bacteria-free 
crown-gall tissue of sunflower at a concentration of 1 
mg/ml. The tissue fragments recovered and grew at 
their normal rate as soon as the cortisone was removed. 

None of the substances tested exerted a specific in- 
hibitory effect on tumor as opposed to healthy tissue. 
Tissue of excised tomato roots proved more sensitive to 
the inhibitory action of these agents than did the other 
tissues tested. It would appear that all these materials, 
with the possible exception of cortisone, act by interfer- 
ing with the process of cell division, but that they affect 
tumor and healthy cells equally. 
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An Antigenically Distinct Subtype of 
Influenza Virus A Which is Virulent for 
Mice in Primary Passage of Allantoic Fluid? 


Thomas G. Ward and Bernice E. Eddy 


Department of Bacteriology, School of Hygiene and Public 
Health, The Johns Hopkins University, Baltimore, Mary- 
land, and Laboratory of Biologics Control, National In- 
stitutes of Health, Bethesda, Maryland 


Influenza virus, when introduced nasally in mice, fol- 
lowing primary growth in the chick embryo, usually pro- 
duces no clinical disease or histological change. The 
virus has been shown to multiply in the lungs of these 
apparently normal mice (2, 6). After several passages 
in mice, they are killed by lung suspensions containing 
virus in high dilution. 

Kalter (3) reeovered one strain of influenza virus in 
1947 which was strikingly different from another influ- 
enza virus isolated at the same time, in that it was in- 
variably fatal for white mice in 3-5 days. The lungs 
showed complete consolidation, typical of influenza virus 
infection. There was no explanation for this behavior, 
but Kalter stated that the possibility of a toxic substance 
had not been eliminated. 

Payzin and Okkan (5) recovered 3 influenza virus 
strains directly from cases in mice which occurred during 
an epidemic in Ankara in 1949. The strains attained 
high mouse virulence after 5 serial passages in mice. The 

2This study was supported in part by a grant from the 


Division of Research Grants and Fellowships, National In- 
stitutes of Health, U. 8S. Public Health Service. 
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TABLE 1 


ANTIGENIC RELATIONSHIP BETWEEN THE 5 NEW STRAINS AND OTHER A OR A’ STRAINS AS DETERMINED BY SERUM-VIRUS 
NEUTRALIZATION TESTS IN MICE 


Influenza Viruses 


Baltimore strains Other A or A’ strains 

Sera Thompson Icenroad Morton Hume Vincentes Hyde | FM ws 15 Swine Weiss PR8 
Thompson | 625-3,125 3,125 625 625 8,125 3,125 <5 <5 <5 25-125 < 5-25° 
Icenroad 625 38,125 8,125 625 3,125 3,125 <5 <5 <5 125 §-25* 
Morton 625 3,125 625 625 8,125 3,125 <5 <5 <5 25-625* 5-25* 
Hume 625-3,125 3.125 625 625-3,125 3,125 3,125 < 5-5 <5 <5 125-625* 5-25* 
Vincentes 3,125 3,125 3,125 3,125 3,125 3,125 <5 <5 <5 125-625* 5-25°* 
Hyde 625 3,125 625 625 3,125 8,125 <5 5 <5 25-125* 25 
FM1 <5 <5 <5 <5 <5 <5 125-625 <5 <5 <5 
ws <5 <5 <5 <5 5-25* 3,125 <5 8,125 3,125 
15 Swine <5 <5 <5 <5 <5 <5 < 25 <5 3,125 25 
Weiss 25 25 <5 5 5-625* 5-625* 5-125* 25-625* <5 3,125 625 
PRS <5 25 <5 5 5-125 5-125 <5 625 <5 625 3,125 


* The highest dilution of antigen used was 1: 3,125. End points not clear-cut. 


titers were not given, but a report from Dr. Andrewes 
in London is quoted to the effect that they differed sero- 
logically from all the ‘‘ classical strains.’’ 

The present study indicates that there are influenza 
virus strains which behave as laboratory mouse-adapted 
strains on first passage from eggs to mice. Five strains 
from among 35 influenza virus strains routinely isolated 
in the Baltimore area during the years 1946, 1947, and 
1948 differed from the currently prevalent A’ strains in 
that they were highly pneumotropic for mice. They con- 
stituted an antigenically distinct group and differed from 
other A and A’ strains, with the exception of one isolated 
in 1935. 

Two of the 5 strains were isolated from the lungs of 
fatal cases of pneumonia in which pneumococci were also 
present (4). One case occurred in May, 1946, and the 
other in February, 1947. The remaining 3 strains were 
recovered in March, 1947, from throat washings of influ- 
enza patients. An influenza epidemic was occurring in 
Baltimore at this time, and the predominating strains 
recovered were A’, 

The 35 influenza virus strains were isolated by amniotic 
inoculation of embryonated eggs. Subsequently, they 
were maintained in the laboratory by allantoic passage. 
Eleven-day-old embryonated eggs were inoculated into the 
allantoic sac with 0.1-0.2 ml of 10*-10~ dilutions of in- 
fected allantoic fluid in broth. The eggs were incubated 
48 hr, and the fluid was harvested in the usual way. The 
fluid from each egg was tested for hemagglutination, 
using equal vol of 3 serial tenfold virus dilutions and 
0.25% washed chicken erythrocytes. Pools were made of 
fluids which showed partial or complete hemagglutination 
in the last and highest virus dilutions. The pooled virus 
was cultured on blood agar and a semisolid meat infusion 
medium to insure freedom from bacterial contamination. 

The pooled bacteria-free allantoic fluid containing virus 
was used to infect and also to immunize mice. Mice were 
infected nasally with 0.05 ml of each of several dilutions 
of virus-infected allantoic fluid. After 3 days some of 
the living mice were sacrificed. The lungs were removed 
aseptically, weighed, ground with alundum, and diluted 
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with M/10 phosphate buffer pH 7.0 to make a 10° dilu- 
tion. Further tenfold dilutions were made in meat in- 
fusion broth of pH 7.4-7.6. Titrations were then carried 
out by inoculating groups of mice nasally with 0.05 ml 
of the different dilutions of mouse lung virus. These 
mice were observed for 10 days, and deaths were recorded. 

One egg-adapted strain in allantoic fluid killed mice in 
a 10~ dilution, 2 strains in a 10“ dilution, and 1 in a 
107 dilution, the highest dilution used. Titrations of the 
first and second mouse passage virus material killed mice 
in dilutions ranging from 10*™-10*®. One strain, Icen- 
road, was not tested until it had been passed through 
several mice. This gave a titer of 10 when tested. 

Mice were immunized intraperitoneally with graded 
doses of live virus, and neutralization tests with their sera 
were carried out according to a method previously de- 
scribed (1). The results are given in Table 1. The fig- 
ures express the highest dilution of antigen which pro- 
duced serum capable of neutralizing the virus in a final 
dilution of 1: 4. 

The 5 strains studied were similar and resembled the 
Hyde strain. This strain was isolated from nasal wash- 
ings from a ease of influenza in Alaska in 1935. Little 
or no immunological reactions were given with the FM1, 
15 Swine, or WS strains, while varying cross-immunolog- 
ical reactions were found with the PR8 and Weiss strains 
when live antigens were used. 

Lee influenza virus B did not cross immunologically 
with Thompson, Icenroad, Hume, or the Hyde strains by 
the methods employed. 

Commercial influenza virus vaccines prepared by differ- 
ent methods and showing satisfactory potency with re- 
spect to the PR8 and Weiss or PR8 and FM1 strains 
afforded little or no protection against either the Hyde 
strain or the 5 new strains. 

A more complete presentation of the data in this paper 
is in preparation. Further studies are necessary to deter- 
mine the full meaning of the discovery of these anti- 
genically different influenza virus strains at a time when 
the predominating influenza virus strains were A’. 

The report is intended to emphasize the importance of 
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studying new influenza virus strains in mice, as well as 
in embryonated eggs. The observation that influenza virus 
strains may be pathogenic for mice without ‘‘blind’’ 
passage suggests that pathogenicity or lack of patho- 
genicity may be a characteristic of specific groups of in- 
fluenza viruses with other biological properties in common. 
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On the Validity of an Assumption 
of Resonance Theory* 


Arthur F. Johnson? 


Department of Surgery, 
Wayne University College of Medicine, Detroit, Michigan 


This discussion is concerned with an assumption of 
resonance theory which validates its application to the 
consideration of organic molecules. For the present pur- 
pose the resonance theory approach to organic molecules 
may be formulated as follows: There are some organic 
molecules whose properties cannot be satisfactorily de- 
scribed in terms of the structural formulas in current 
use. In such cases the properties of the molecules may 
be understood by considering the actual structure of the 
molecule to be derived in a dynamic manner from the 
several structures which may be represented in terms of 
the classical symbols. By the structural formulas in 
current use is meant the representation of carbon-to-car- 
bon bonds as single, double, and triple bonds. 

If this formulation of the resonance approach be ac- 
cepted, then the following assumption is necessary for 
the application of resonance theory. Carbon-to-carbon 
bond distances not corresponding to the values repre- 
sented conventionally by single, double, and triple bonds 
are distributed continuously throughout the remainder of 
the range of possible bond distances. The necessity of 
this assumption may be justified by the following argu- 
ment. If the distribution of the bond distances is 
grouped rather than continuous in the intervening re- 
gions, then the resonance method must be considered to 
be logically unsatisfactory since (1) it then ignores an 
inherent order in the physical data it considered, and (2) 
it logically tends to the consideration of each particular 
molecule as a unique case. 

The validity of the assumption as to the continuous 
distribution of bond distance values can be determined 
by an examination of existing data. Two questions must 
be considered : 


1 Assisted by a grant from Parke, Davis & Company. 
2 Present address : Chemical Pulp Division, Buckeye Cotton 
«Hl Company, Memphis, Tenn. 
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1. Do the measured values of carbon-to-carbon bond 
distances appear to form a continuous or a grouped dis- 
tribution? 


2. If the distribution of these values appears to be 
grouped, do the members of each group bear a generic or 
analogous relation to each other with respect to other 
known properties? 

Table 1 shows the frequency distribution of nominal 


TABLE 1 


DISTRIERUTION OF CARBON-TO-CARBON BOND DISTANCE 


Distance Bond 


A No. of cases type Group 
1.60 x 
59 xx 
58 xx 
57 xx 
56 x 
1.55 x 
54 XXXXX XXXXX XXXXK XXX Single I 
53 XXXxx 
52 XXXXX X 
51 xx 
1.50 
49 xx 
48 xxXxx 
AT XXXXX XXXX Il 
46 
1.45 x 
44 xxx 
43 
42 XXXXX XXXXX 
41 XXXXx 
1.40 XXXXX Ill 
39 XXXXX XXXXX XXXXX 
x 
37 x 
x 
1.35 xxx 
.B4 XXX Double Iv 
33 xxx 
x 
81 
1.30 
-29 x 
21 x 
Triple Vv 
18 x 


carbon-to-carbon bond distances. The values were taken 
from the collection of Wheland (2). The areas cor- 
responding to single, double, and triple bonds are quite 
well defined. In the region between the single and 
double bond there are apparently two additional groups 
of values which are designated along with the groups 
corresponding to the single, double, and triple bonds by 
Roman numerals. This readily apparent grouping pro- 
vides the answer to the first question. Carbon-to-carbon 
bond distances in organic molecules are apparently not 
continuously distributed. 

It is now necessary to consider the second question as to 
the interrelationship of the members of groups II and III. 
Group III may be readily recognized as being made up pri- 
marily of the carbon-to-carbon bond distances associated 
with aromatic ring systems and may thus be said to rep- 
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resent a homogeneous group of compounds possessing not 
only similar bond distances but similar chemical prop- 
erties as well. Group II is made up predominantly of 
carbon-to-carbon bonds usually represented as single 
bonds which occur as part of a conjugated nonaromatic 
system; for example, the central bond in butadiene, the 
central carbon-carbon bond in biacetyl, and so forth. 
In addition, the ‘‘single bond’’ adjacent to an acetylenic 
linkage in compounds such as methyl acetylene appears 
in this group. Thus the bonds in Group II form a rea- 
sonably homogeneous class with respect to chemical prop- 
erties as well as to bond distance. The several values 
falling above 1.56 A are principally derived from meas- 
urements of oxalic acid and its salts and may be con- 
sidered an anomalous group corresponding to a unique 
chemical composition. 

Thus the assumption that has been formulated is not 
justified by existing data, and the resonance treatment 
of organic molecules is to this extent logically unsatisfac- 
tory. This statement, of course, does not maintain that 
resonance theory cannot furnish an extremely valuable 
method for the understanding of organic chemistry, but 
it raises the possibility of an alternative approach to or- 
ganic chemical phenomena based on a symbolic system 
more in accord with physical data. One proposal in this 
direction has been made by the author (1). 
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The Paper Chromatography 
of pH Indicators 


Michael Lederer* 


Science Department, Newcastle Technical College, 
Newcastle, New South Wales, Australia 


Many types of organic and inorganic substances have 
already been separated and identified in mixtures by 
paper chromatography since the separation of amino 
acids was first described by Consden, Gordon, and Mar- 
tin (1). 

During the development of the paper chromatography 
of the lower fatty acids in the rumen content and blood 
of ruminants (this will be described separately), it was 
found of importance to measure the Ry values of the 
usual pH indicators so as to be able to select a suitable 
indicator for the determination of the total acids present. 

Later, also, the spots of the acids on the chromatogram 
were shown up by spraying with indicators (2), and for 
quantitative determination by the measurement of spot 
size it was found best to include the indicator in the 


1Thanks are due to A. Bryson, of the Sydney Technical 
College, for gifts of indicators, and to R. L. Reid for criti- 
eism and advice. 
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solvent so as to get an even concentration on the paper. 
For this, too, the Ry value of the indicator is of impor- 
tance, since the indicator should go ahead of the acids to 
be determined. 

There appears to be no reference in the literature that 
the pH indicators were previously examined by paper 
chromatography. 

The indicators were chromatographed in isopropyl al- 
cohol, butyl alcohol, and amyl alcohol, all containing 
ammonia, and it was found that many usual mixtures, 
such as universal indicator, can be readily separated. 
Also, with only minute quantities of the indicator, it is 
possible in most cases to determine the identity of an 
unknown indicator. As additional criterion for an un- 
known indicator, the color of the spot with acids or alka- 
lies can be observed. Phenolphthalein and thymolphtha- 
lein both stay in the colorless form and have to be shown 
up by spraying the paper with aqueous NaOH solution. 

The observation of the colored substances during de- 
velopment may be of theoretical interest, since spot area 
changes can be studied visually or photographically. 

The solvents used were prepared as follows: 

Ninety ml of isopropyl alcohol was mixed with 10 ml 
of 5N NH,OH; 100 ml of butyl aleohol was shaken with 
100 ml of aqueous 1-5N NH,OH, and the top layer used 
as solvent; 100 ml of amyl alcohol was shaken with 100 
ml 1-5N NH,OH, and again the clear top layer was used 
as the solvent. 

The development technique as previously (3) is that 
of Williams and Kirby (4), but instead of 5-gal crocks, 
glass battery jars with fitted glass lids were employed. 
The lower layers in the case of butyl acid amyl alcohols 
were placed in beakers and stood on the bottom of the 
jar, and the top layer was poured on the floor of the jar. 

The paper used was Whatman’s No. 2, and the indi- 
eators were dissolved in ethyl alcohol; spots were placed 
on the paper and dried before development. 

Table 1 gives the Ry values of 16 indicators examined. 
Isopropyl alcohol is not a suitable solvent, since most 
indicators travel too fast. 

The general trend there appears to be that the R, 


TABLE 1 
Rr values 

Indicator Isopropyl Butyl Amyl 
alcohol alcohol alcohol 

Congo red 0.0 0.0 

Indigo carmine 0.0 0 0 
Chlorphenol red AT 01 
Phenol red 18 01 
Cresol red 41 12 
Brom cresol purple .68 43 
Brom cresol green 84 AT .24 
Brom phenol blue 55 19 
Methyl orange 77 55 .26 
Methyl red .73 33 
Neutral red .66 53 
Brom thymol blue 0.93 .79 .63 
Methyl violet 95 .88 
Thymol blue 1.0 .90 .75 
Phenol phthalein 1.0 92 .89 
Thymolphthalein 1.0 0.92 0.92 
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values decrease with an increase in the number of C atoms 
in the alcohol, but the R, difference is by no means 
constant. 
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Oxygen Uptake of Embryonated Eggs 
Infected with Western Equine 
Encephalitis Virus* 
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During the course of an investigation designed to 
ascertain the effect of virus proliferation on the over-all 
gaseous exchange of the embryonate egg, it was observed 
that Newcastle’s disease virus (NJ-KD) did not appear 
to stimulate or suppress the oxygen uptake until near the 
terminal stage of the experimental infection (1, 2). At 
that time, approximately 40 hr in eggs inoculated with 
1,000 MLD, a rapid reduction in the Q%, (ml oxygen 
consumed/egg/hr) to the residual level indicative of 
infertile eggs occurred. Other investigators, using a 
group or pool technique, wherein the rates of oxygen con- 
sumption were determined not on individual eggs but 
rather on several in a pool, have reported a primary or 
initial stimulation in the oxygen uptake shortly after 
inoculation in the case of Rickettsia prowazekii mooseri 
(4) and influenza virus infections (3). Further experi- 
mental evidence, utilizing other viral agents, was deemed 
necessary in order to attempt to clarify this question; 
accordingly, this paper reports the results of a study of 
the oxygen uptake of individual embryonated eggs in- 
fected with Western equine encephalitis virus (WEE). 

The reported experiments were conducted with the 
Olitsky strain of WEE.* The strain was initiated by in- 
oculation into 10-day-old eggs and passed twice before 
use. It titered 10-** on intracranial inoculation of 0.03 
ml into Swiss mice. A 10* dilution of WEE-infected 
chick embryo tissue was chosen for the experiments re- 
ported here. Normal, uninfected chick embryos of the 
same age were likewise prepared in a saline suspension 
(10+). This embryo suspension served as a control on 
the possible effects of normal embryo proteins and 
metabolites on the Q%, of the host system—embryonated 

1This investigation was supported by a research grant 
from the Division of Research Grants and Fellowships of the 
National Institutes of Health, U. 8S. Public Health Service. 

*Present address: Research Division, The Upjohn Com- 
pany, Kalamazoo, Mich. 


* Secured through the courtesy of Charles Armstrong, of 
the National Institutes of Health. 
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A number of 10-day-old, trap-nested fertile eggs were 
divided into 3 lots. One group of 7 eggs served as a 
control and was not injected. This group provided a 
reference point against the normal mean Q%, as previ- 
ously established (1). A second control group consisted 
of 7 eggs injected with a 0.1 ml of a 10~ suspension of 
normal embryo tissue. This control group, as indicated, 
was used to determine the effect of normal embryo con- 
stituents on the metabolic rate of the embryonated egg. 
A third test group was initiated by injecting 19 eggs with 
0.1 ml (10) of a chick embryo saline suspension of 
WEE. The eggs were injected at 4: 00 p.m. of the tenth 
day of incubation (37.8° C), and the rates of oxygen 
utilization determined at frequent intervals thereafter 
until all infected eggs had died, as indicated by their 
very low rates of respiration. All infected eggs died 
by the thirty-first hour. The rates of oxygen utilization 
of 6 eggs of the infected group were determined prior 
to injection. The postinoculation determinations were 
run at 3-, 10-, 17-, 24-, and 31-hr intervals. A final ref- 
erence determination was made on both control groups 55 
hr after inoculation. 

It was observed that the rates of oxygen utilization of 
the eggs infected with WEE did not differ significantly 
from the normal or control series until after the seven- 
teenth hour (Fig. 1). Thereafter, a rapid decline in the 
Q%, of these eggs became apparent. There appeared to 
be no stimulation of the metabolism of the infected eggs 
prior to the terminal stage of the infection. This was 
our experience in every instance on utilizing the described 
virus. On the other hand, the injection of a norma) 
embryo suspension appeared to suppress slightly the Q%,. 
Although this depressed Q%, is not valid statistically, it 
does occur with remarkable regularity. 

Data have been presented demonstrating the effect of 
growth and proliferation of WEE virus on the rates of 
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oxygen consumption of embryonated eggs. No evidence 
was obtained indicating that this virus induces a stimula- 
tion in the rate of oxygen uptake of such eggs during the 
course of the infection. Rather, it appeared that the 
rates of oxygen consumption followed intimately the 
normal value for embryonated eggs, as well as for eggs 
injected with an identical suspension of normal chick 
embryo tissue. Moreover, as the terminal stage of in- 
fection was reached, at approximately 17 hr, a marked 
drop in the Q%, occurred. These findings are in aceord 
with our previous observations utilizing the Neweastle’s 
disease virus. It would appear that the growth of the 
virus in the embryonated egg either does not alter the 
metabolism until near the terminal stage, or, if the 
embryo metabolism is altered prior to this period, that a 
compensating mechanism functions in such a manner that 
no over-all variation in the Q%, becomes apparent. 
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The Biosynthesis of 17-Hydroxycorticos- 


terone from 11-Desoxy-17-hydroxy- 
corticosterone 


D. A. McGinty, Grant N. Smith, Mary L. Wilson, and 
Cecelia S. Worrel 


Research Department, Parke, Davis & Company, 
Detroit, Michigan 


Following the demonstration by Hechter and his asso- 
ciates (2) that desoxycorticosterone was converted into 
corticosterone when perfused through an isolated beef 
adrenal gland, Hayano et al. (1) attempted to repeat the 
same conversion by incubating desoxycorticosterone or 
its glucoside with fresh adrenal slices or homogenates. 
They were able to demonstrate that a substance was 
formed which exhibited glycogenic activity in the mouse 
test. Although no isolation of the active component was 
attempted, it was assumed that oxygen had been added 
to desoxycorticosterone at the carbon-11 position with 
the formation of either corticosterone or 11-dehydro- 
corticosterone. 

Employing a technique similar to that described by 
Hayano et al. (1), the authors have been able to demon- 
strate that 11-desoxy-17-hydroxycorticosterone (Reich- 
stein’s Compound 8S) can be converted into 17-hydroxy- 
corticosterone (Kendall’s Compound F). 

The procedure used in these experiments was as fol- 
lows: Ten g of beef adrenal gland were finely homoge- 
nated with 30 ml of a solution of .01 M glucose, 0.062 M 
sodium chloride, 0.02 M disodium phosphate, 0.025 M 
potassium chloride, 0.004 M magnesium sulfate, and 0.01 
M sodium fumarate. The homogenate was incubated with 
2-10 mg 11-desoxy-17-hydroxycorticosterone (Compound 
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S), added as a fine 0.1% aqueous suspension, for 3 hr at 
37° C in an atmosphere of oxygen. Following incuba- 
tion, proteins were precipitated by the addition of 5 
volumes ef acetone. The glandular residue was removed 
and extracted with acetone. Both acetone solutions were 
combined and the solvent removed by distillation under 
reduced pressure. Saline was added before the final por- 
tion of the acetone was removed. The saline layer was 
then extracted with chloroform and the chloroform layer 
concentrated to approximately 1-2 ml. The sample was 
chromatographed on large sheets of filter paper, using the 
toluene-propylene glycol system described by Zaffaroni 
et al. (4). The sheets were developed for 48-72 hr, suf- 
ficiently long to permit good separation of 11-dehydro-17- 
hydroxycorticosterone and 17-hydroxycorticosterone, both 
of which are present as iands from chromatograms of ex- 
tracts of incubated homogenates containing no added 
Compound 8S. The locations of the various compounds on 
the paper were detected by means of ammoniacal silver 
nitrate reagent and were compared with standard refer- 
ence strips with Compounds E, F, and S developed at the 
same time. 

The regions containing Compound F were then re- 
moved, and the sterol was extracted with chloroform. 
Upon slow evaporation of the chloroform solution, erystal- 
line material appeared. This was collected and twice re- 
crystallized from chloroform. The final product con- 
sisted of fine crystalline needles, which melted at 203°- 
204° C, with a specific rotation of 157°. The crystals 
gave the characteristic green fluorescence of Compound F 
when treated with concentrated sulfuric acid. The phys- 
ical properties of the crystalline material were compared 
with a highly purified sample of natural Compound F° 
and found to be almost identical. 

The procedure described above resulted in approxi- 
mately 50% of the added Compound S being converted 
into Compound F, as determined by the biological ac- 
tivity of the material present in the final chloroform 
solution. During this process the remaining portion of 
the Compound 8, not accounted for in the formation of 
Compound F, was converted into other substances that 
have not as yet been characterized. 

Incubation of Compound S with heat-inactivated 
homogenates or in an atmosphere of nitrogen resulted in 
no significant conversion of this compound into other 
substances. 

A detailed report of the specific conditions necessary 
for maximum conversion of Compound 8 to Compound F 
and the nature of other products that are formed is now 
being prepared and will be published elsewhere. 

Since this work was completed, Hechter et al. (3) have 
shown that Compound S§ is converted into Compound F by 
perfusion of the steroid through surviving adrenal glands. 
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Book Reviews 


The Hormones: Chemistry, Physiology, and Applications, 
Vol. II. Gregory Pineus and Kenneth V. Thimann, 
Eds. New York: Academic Press, 1950. 782 pp. 
$12.50. 

A number of outstanding endocrinologists have col- 
laborated in preparing this excellent treatise on endocrine 
physiology. Gregory Pincus discusses the physiology of 
ovarian hormones. This chapter contains a wealth of in- 
formation presented in a lucid manner. Unfortunately 
the author has restricted his review to mammals, with 
occasional references to experiments on birds. The ex- 
tremely interesting physiology of ovarian hormones in 
lower vertebrates is not discussed. R. I. Dorfman has 
contributed a most valuable chapter on the physiology of 
androgens. His statement that ‘‘head hair, facial hair 
and pubie hair make up the most striking group which 
appear to be related to the concentration of circulating 
androgens’’ is open to discussion. The growth of pubic 
and axillary hair is generally considered to be more 
closely correlated to the androgen level in the blood than 
the growth of hair on the scalp. The physiology of the 
adrenal cortex is brought up to date by R. L. Noble. The 
therapeutic action of cortisone is briefly but adequately 
discussed. 

Two chapters on the physiology of the thyroid, by Wil- 
liam T. Salter, give the reader a highly informative and 
thought-provoking review of this rapidly developing field, 
including a thorough discussion of the methodology. 
Both experimental and clinical work are diseussed. In 
spite of the enormous amount of work done in this field, 
we must agree with the author that ‘‘As yet, there is no 
clear picture of the ultimate function of the thyroid hor- 
mone. ... We know the thyroid hormone’s function only 
by the manifold distortions of metabolism and body strue- 
ture which characteristically accompany thyroid deficiency 
or excess of thyroid.’’ Salter classifies the functions of 
the thyroid hormone under two main headings: the ma- 
turity function and the ‘‘spendthrift’’ function. This 
classification will go far to abolish the widespread mis- 
conception that the maturating and calorigenie actions 
of the thyroid hormone are inseparable. 

H. M. Evans and his associates have written the chap- 
ters on the anterior pituitary hormones. The Berkeley 
group has made many important contributions to the 
physiology of the pituitary and is thus in a position to 
review the field authoritatively. The results both of 
clinical studies and of animal experimentation are the 
basis of this highly readable section. The Australian 
investigators H. Waring and F. W. Landgrebe have con- 
tributed a highly informative chapter on the hormones of 
the posterior pituitary. This beautifully illustrated chap- 
ter gives a complete presentation of the physiology, phar- 
macology, and biochemistry of posterior lobe extracts. 

Chemical control of nervous activity is excellently dis- 


Metober 27, 1950 


cussed by D. Nachmansohn, H. Blaschko, and G. H. 
Parker. In a closing chapter H. Freeman gives a brief 
summary of the present status of clinical endocrinology. 
The usefulness of this book as a standard work of refer- 
ence is enhanced by the excellent index. 

WALTER FLEISCHMANN 
Veterans Administration Hospital 
Fort Howard, Maryland 


Cosmical Electrodynamics. H. Alfvén. New York: 
Oxford Univ. Press, 1950. 237 pp. $5.00. 


This work is an exploration of the role of electric and 
magnetic fields in astrophysics and geophysics. It will 
be valued by all who wish to follow the progress of this 
recently opened province, as well as by those who are 
engaged in its study. Coming from Alfvén, whose imagi- 
native investigations have done so much to stimulate 
thought on these problems, the volume is unquestionably 
authoritative. It presents both a concise and coherent 
survey of the requisite background physics and detailed 
discussions of the various cosmical problems to which the 
ideas have been applied. 

The systematic exposition of Alfvén’s theory of mag- 
neto-hydrodynamie waves is likely to be especially useful. 
Chief among the applications are those to solar physics, 
to magnetic storms and aurorae, and to the cosmic radia- 
tion. Ionospherie physies has been excluded. It must 
be said that some of the applications are decidedly speeu- 
lative; indeed, the book itself is pioneering in tone. Its 
very appearance, however, will doubtless prove most in- 
fluential in advancing knowledge of this potentially 
highly important field. 

Rosert L. PLATZMAN 
Department of Physics 
Purdue University 


Problems of Morphogenesis in Ciliates: The Kinetosomes 
in Development, Reproduction and Evolution. André 
Lwoff. New York: Wiley; London: Chapman & Hall, 
1950. 103 pp. $2.50. 


This small volume develops, in interesting fashion, the 
thesis that ‘‘morphogenesis of a ciliate is essentially the 
multiplication, distribution and organization of popula- 
tions of kinetosomes and of organelles which are the re- 
sult of their activity.’’ The behavior of basal granules 
(kinetosomes), and also of the fibrils (kinetodesmas) to 
which they are joined, is traced through fission and other 
phases of the life cycle in such genera as Gymnodinioides, 
Polyspira, Phoretophrya, Synophrya, Lichnophora, and 
Foettingeria. As clearly shown in these and other cili- 
ates, the basal granule is a self-reproducing element which 
characteristically gives rise to a cilium. In certain cases 
a basal granule also may divide into another basal gran- 
ule and either a ‘‘trichocytosome’’ (trichocyst-granule), 
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which produces a trichocyst, or a ‘‘trichitosome,’’ which 
gives rise to a trichite. 

Both the trichitosome and the trichocytosome may, in 
at least certain species, reproduce themselves before form- 
ing their usual organelles. The basal granule is thus a 
visible cytoplasmic element which exhibits both polyva- 
lency and genetic continuity, and can give rise to self- 
duplicating granules with different morphogenetic poten- 
cies. Furthermore, the basal granules of one region may 
differ in behavior from those in another area—an expres- 
sion of regional differentiation within the body of the 
ciliate. The multiplication of basal granules, initiating 
the appearance of two new ‘‘morphogenetic fields’’ in 
the parental body, typically precedes the more obvious 


processes in fission. The subsequent organization of the 
anterior and posterior regions of the adult into two 
daughter organisms is accompanied by the disappearance 
of various specialized parental structures. 

This general body of facts, to which the author has 
made extensive contributions, has tempted him into vari- 
ous speculations concerning the significance of basal gran- 
ules in ontogeny and phylogeny of ciliates. The result 
is a stimulating series of unanswered questions that will 
interest protozoologists in general and students of the 
ciliates in particular. 

R. P. Hat 
Department of Biology 
New York University 


Scientific Book Register 


An Atlas of Human Anatomy. Barry J. Anson. Phila- 
delphia: Saunders, 1950. 518 pp. $11.50. 

Morphology and Taxonomy of Fungi. Ernst Athearn 
Bessey. Philadelphia: Blakiston, 1950. 791 pp. $7.00. 

The Private Life of the Protozoa—-And of Their Neigh- 
bors, the Metazoa and the Insect Larvae. Winifred 
Duncan. New York: Ronald, 1950. 141 pp. $3.00. 

Halloween through Twenty Centuries. Ralph and Adelin 
Linton. New York: Schuman, 1950. 108 pp. $2.50. 

George David Birkhoff: Collected Mathematical Papers, 
3 vols. New York: American Mathematical Society, 
1950. 2,634 pp. $18.00 the set. 

Chemical Embryology. Jean Brachet. Translated from 
2nd ed. of ‘*Embryologie Chimique’’ by Lester G. 
Barth. New York: Interscience, 1950. 533 pp. $8.00. 

Thoracic Surgery. Richard H. Sweet. Philadelphia: 
Saunders, 1950. 345 pp. $10.00. 

Advanced Organic Chemistry. Reynold C. Fuson. New 
York: Wiley; London: Chapman & Hall, 1950. 669 
pp. $8.00. 

Response of Physical Systems. John Dezendorf Trim- 
mer. New York: Wiley; London: Chapman & Hall, 
1950. 268 pp. $5.00. 

Manual of Rice Diseases. G. Watts Padwick. Kew, Sur- 
rey, Engl.: Commonwealth Mycological Institute, 1950. 
198 pp. $4.50. 

Dirichlet’s Principle, Conformal Mapping, and Minimal 
Surfaces. R. Courant. New York: Interscience, 1950. 
330 pp. $4.50. 

Immortal Magyar: Semmelweis, Conquerer of Childbed 
Fever. Frank G. Slaughter. New York: Schuman, 
1950. 211 pp. $3.50. 

Paiute Sorcery. Beatrice Blyth Whiting. New York: 
Viking Fund, 1950. 110 pp. $1.50. 

A Theory of Cross-Spaces. Robert Schatten. Princeton, 
N. J.: Princeton Univ. Press, 1950. 153 pp. $2.50. 
Physiology and Anatomy. 6th ed. Esther M. Greis- 
heimer. Philadelphia: Lippincott, 1950. 841 pp. 

$4.00. 
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Nuclear Data: A Collection of Experimental Values of 
Halt-lives, Radiation Energies, Relative Isotopic Abun- 
dances, Nuclear Moments, and Cross Sections. Com- 
piled by the National Bureau of Standards Nuclear 
Data Group. Washington, D. C.: U. S. Government 
Printing Office, 1950. 309 pp. $4.25 including future 
supplements. 

The Birds of Greenland, Part I. Finn Salomonsen; illus- 
trated by Gitz-Johansen. Copenhagen, Denmark: Einar 
Munksgaard, 1950. 157 pp. and 17 plates. $9.00. 

Introduction to Textile Chemistry. Bruce E. Hartsuch. 
New York: Wiley, 1950. 413 pp. $4.75. 

Giordano Bruno: His Life and Thought. With annotated 
translation of ‘‘On the Infinite Universe and Worlds.”’ 
Dorothea Waley Singer. New York: Schuman, 1950. 
389 pp. $6.00. 

A Textbook of Biochemistry. 2nd ed. Philip H. Mit- 
chell. New York: McGraw-Hill, 1950. 695 pp. $6.00. 

Linear Integral Equations. Reprint. William Vernon 
Lovitt. New York: Dover, 1950. 253 pp. $3.50. 

TV Installation Techniques. Samuel L. Marshall. New 
York: Rider, 1950. 330 pp. $3.60. 

Plastic and Reconstructive Surgery: A Manual of Man- 
agement. Ferris Smith. Philadelphia-London: Saun- 
ders, 1950. 895 pp. $15.00. 

Bertrand Russell: A Pictorial Biography. H. W. Leggett. 
New York: Philosophical Library, 1950, 78 pp. $3.75. 

Techniques in British Surgery. Rodney Maingot, Ed. 
Philadelphia-London: Saunders, 1950. 733 pp. $15.00. 

Swine Production. W. E. Carroll and J. L. Krider. New 
York: McGraw-Hill, 1950. 498 pp. $5.00. 

The Urinary Function of the Kidney. A. V. Wolf. New 
York: Grune & Stratton, 1950. 363 pp. $7.50. 

Annual Reports on the Progress of Chemistry for 1949, 
Vol. XLVI. R. S. Cahn, Ed, London, Engl.: The 
Chemical Society, 1950. 333 pp. 25/-. 

Industrial Chemicals, W. L. Faith, Donald B. Keyes, 
and Ronald L. Clark. New York: Wiley; London: 
Chapman & Hall, 1950. 652 pp. $8.00. 
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Association Affairs 


The Cleveland Meeting 
I—The Annual Science Exposition 


The 117th Meeting of the American Associaticn for 
the Advancement of Science, to be held in the Public 
Auditorium and downtown hotels of Cleveland, Ohio, De- 
cember 26-30, 1950, will be one of the best-balanced in 
the 102-year history of the Association. Without excep- 
tion, the seventeen AAAS sections and subsections will 
hold sessions, which will range in number from three to 
twelve; societies in the physical, biological, and social 
sciences will participate; the special sessions will be of 
the customary high caliber; among the symposia at least 
two will command international attention—and the An- 
nual Science Exposition, with 150 booths, has now at- 
tained a stature consistent with the significance of the 
entire meeting. As space permits, and as the last details 
become available, SctENcE will call attention to the vari- 
ous programs of this Sixth Cleveland Meeting. It is 
already possible to outline the scope of the exposition, 
which ‘‘... is worth a trip to Cleveland for itself 
alone.’’ 

The AAAS Annual Science Exposition, as an organized 
activity, may be said to date back to the 79th Meeting, 
which was held in Washington, D. C., in December, 1924, 
but there had been exhibitors in preceding years. These 
included such pioneers as the American Optical Company, 
Bausch & Lomb Optical Company, Central Scientifie Com- 
pany, Eastman Kodak Company, General Biological Sup- 
ply House, General Electric Company, and E. Leitz, Ine. 
—all of them, it is gratifying to report, participants in 
1950. Twenty‘six years ago the exposition was located 
in the gymnasium of George Washington University, and 
arrangements were the responsibility of W. J. Showalter, 
of the National Geographic Magazine. In 1950 the An- 
nual Science Exposition will be housed in one of the 
finest convention halls in the country, and its general 
direction has become one of the duties of the Assistant 
Administrative Secretary of the Association. 

An exhibition of the best and latest in scientific books, 
instruments, and materials, by the firms that produce or 
distribute such essential aids to science, is an entirely 
logical adjunct to a scientific meeting, profitable to those 
who teach and carry on research and an advantage to 
each exhibitor. It is not merely that the exhibitor makes 
sales, soon or eventually. He meets his customers, hears 
the experiences of the consumer of his products, ex- 
changes points of view, and perhaps learns of new needs 
he may be able to fill. In recent years, the book pub- 
lishers, instrument makers, microscope manufacturers, 
and scientific supply houses that are the essential core of 
the AAAS Annual Science Exposition, have been joined 
by other nationally prominent industries. Their techni- 
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eal exhibits, which emphasize principles and processes 
rather than products, make an interesting and welcome 
addition to the exposition. 

Every successful industry has stories of impressive 
technological accomplishments to tell. A three-dimen- 
sional presentation is worth the time and personnel—for 
a good audience. The thousands of scientists and science 
teachers who attend an AAAS meeting are keenly in- 
terested in both the latest tools of science and the most 
recent applications of science. The industrial exhibite 
will inevitably demonstrate how inextricably science and 
technology are interwoven, how dependent the nation is 
upon enlightened business. 

At the 117th Meeting, the Annual Science Exposition 
will be the largest and most diversified the AAAS has 
ever held. It will fill the entire street-level arena of 
Cleveland’s Public Auditorium. Exhibitors who will 
participate are: 


MICROSCOPES AND ACCESSORIES 


American Optical Company Buffalo 

Bausch & Lomb Optical Co. Rochester 

Bioseope Manufacturing Company Tulsa 

Ereona Corporation New York 

(Carl Zeiss, Jena Products) 

Gamma Scientific Company Great Neck 

Graf-Apseo Company Chieago 

E. Leitz, Ine. New York 

Rayoscope Delaware, 
Ohio 


INSTRUMENTS AND LABORATORY APPARATUS 
(Other than Mier pes and A ies) 


American Instrument Company, Ine. Silver Spring 
Artisan Guild Cleveland 
Bell & Howell Company Chicago 
Charles Beseler Company Newark 
Brush Development Company Cleveland 
Bussey Products Company Chieago 
Cambridge Instrument Company, Inc. New York 


Cameron Heartometer Company Chicago 
Central Scientific Company Chieago 
Chemical Rubber Co. Cleveland 
Church School Pictures, Inc. Cleveland 
Eastman Kodak Company Rochester 
Hamilton Bell Company, Inc. Paterson 
Harshaw Chemical Company Cleveland 
Hevi Duty Electric Company Milwaukee 
Kelley-Koett Manufacturing Covington 
Company 

Linguaphone Institute New York 
Microcard Corporation La Crosse 
National Spectrographic Cleveland 


Laboratories, Inc. 
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Nuclear Instrument & Chenical Chicago 
Corporation 
Phipps & Bird, Ine. Richmond 


Radiation Counter Laboratories, Ine. Chicago 

Radio Corporation of America Camden 

Tracerlab, Ine. Boston 

Victoreen Instrument Company Cleveland 

W. M. Welch Manufacturing Chicago 
Company 


ScIENTIFIC SUPPLIES 


Carolina Biological Supply Company 


Elon College, 


N. C. 
Denoyer-Geppert Company Chicago 
General Biological Supply House Chicago 


INDUSTRIAL TECHNICAL EXHIBITS 


Allis-Chalmers Manufacturing Milwaukee 
Company 

American Tobacco Company Richmond 

Cleveland Electric Illuminating Cleveland 


Company 
Cleveland Graphite Bronze Company 


Deering, Milliken Company, Ine. New York 
Eaton Manufacturing Company Cleveland 
Ferro Enamel Corporation Cleveland 
General Electric Company Nela Park, 

(Lamp Dept.) Cleveland 
General Tire & Rubber Company Wabash, Ind. 
Glidden Company Cleveland 
B. F. Goodrich Company Akron 
Goodyear Tire & Rubber Company, Akron 

Ine. 
Harris-Seybold Company Cleveland 
Horizons Incorporated Princeton 
Jack & Heintz Precision Cleveland 

Industries, Ine. 
Merck & Co., Ine. Rahway, N. J. 
Philip Morris & Co., Ltd., Ine. New York 
National Serew & Manufacturing Co. Cleveland 
Nutritional Biochemicals Corp. Cleveland 
Precision Metalsmiths, Ine. Cleveland 
Ralston Purina Company St. Louis 
Remington Rand, Ine. New York 
Standard Oil Company (of Ohio) Cleveland 
Thompson Products, Ine. Cleveland 
Tinnerman Products, Ine. Cleveland 
Warner & Swasey Co. Cleveland 

Books 

AAAS Washington 
Academie Press, Ine. New York 
American Book Company New York 
Association of University Presses Chicago 


Cleveland 


Biological Abstracts Philadelphia 
Blakiston Company Philadelphia 
Encyclopaedia Britannica Cleveland 
Grune & Stratton, Ine. New York 
Harper & Brothers New York 
D. C. Heath and Company Boston 
Houghton Mifflin Company Chicago 
Instruments Publishing Company, Pittsburgh 
Ine. 
J. B. Lippineott Company Philadelphia 
Maemillan Company New York 
McGraw-Hill Book Company, Ine. New York 
G. & C. Merriam Company Springfield, 
Mass. 
C. V. Mosby Company St. Louis 
National Geographic Society Washington 
Oxford University Press, Ine. New York 
Philosophical Library New York 
Prentice-Hall, Inc. New York 
Richard Rimbach Associates Pittsburgh 
Rinehart & Company, Ine. New York 
Ronald Press Company New York 
W. B. Saunders Company Philadelphia 
Science Library Washington 
Science Press Lancaster 
Staples Press, Inc. New York 
D. Van Nostrand Company, Ine. New York 
John Wiley & Sons, Ine. New York 


INSTITUTIONAL EXHIBITS 


There is space for several institutional exhibits 
also. Among those for whom arrangements have 
been made are: 


American Museum of Atomic Energy, Oak Ridge 
Cleveland Health Museum Cleveland 
Fenn College Cleveland 
Special Libraries, Association, 

Cleveland Section Cleveland 


The American Museum of Atomic Energy, which 
is operated for the Atomic Energy Commission by 
the Oak Ridge Institute of Nuclear Studies, will 
show, in a fifty-foot area before the stage: (a) the 
American Chemical Society exhibit on atomic en- 
ergy; (b) the Harrison S. Martland exhibit on 
radium dial workers; (c) a model of the Oak Ridge 
uranium-graphite nuclear reactor showing radioiso- 
tope production; and (d) a model of a nuclear en- 
ergy power plant built by the Brookhaven National 
Laboratory according to a design proposed by the 
Monsanto Chemical Company. 


RaYMonpD L. TAYLOR 
Assistant Administrative Secretary 
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News and Notes 


The Fifth International Congress of Microbiology 


Ernest Carroll Faust 
Division of Parasitology, Tulane University, New Orleans, Louisiana 


The congress was held in Rio de Janeiro, Brazil, Au- 
gust 17-24, under the presidency of Olympio da Fonseca, 
Jr., in commemoration of the 50th anniversary of the 
founding of Instituto Oswaldo Cruz. The opening ple- 
nary session was convened in the Municipal Theatre on 
the afternoon of August 17, following a morning recep- 
tion by the Minister of Education and Health, Pedro Cal- 
mon, and an early afternoon reception at the Catete 
Palace by the President of the Republic, General Enrico 
Gaspar Dutra. All the scientific meetings of the con- 
gress took place in the luxuriously appointed Hotel Qui- 
tandinha, near Petropélis, which offered excellent private 
accommodations for the delegates, and adequate room for 
the 11 sections of the congress to meet simultaneously. 
There were nearly 500 registered participants, represent- 
ing most of the Americas, European countries, Iceland, 
Egypt, South Africa, Israel, Turkey, Iran, India, Goa, 
and Japan. 

Papers were presented in the following sections, each 
of which held two to four sessions: general microbiology, 
medical and veterinary bacteriology, rickettsias and rick- 
ettsial diseases, mycology, protozoology, viruses and viral 
diseases, pathogenic microbiology of plants, soil, water, 
and sewage microbiology, industrial microbiology, im- 
munology and allergy, and classification and nomencla- 
ture of microorganisms. In addition, there were late 
afternoon and after-dinner lectures and conferences on 
subjects of general interest, such as ‘‘Complement and 
[ts Functions,’’ by Michael Heidelberger; ‘‘Standardi- 
zation of Microbiological Tests,’’ led by Geoffrey Rake; 
‘*Metabolic Aspects of Bacterial Growth in the Absence 
of Cell Division,’’ by Walter J. Nickerson; ‘‘Le Prob- 
léme des Bactéries Lysogenes,’’ led by A. Lwoff; ‘‘ Die 
Serologie der Enterobacteriaceae,’’ led by F. Kaufurann; 
‘*Oswaldo Cruz, Interpretation of a Personality,’’ Clem- 


entino Fraga; ‘‘Doenca de Chagas—Estado Atual do 
Probléma,’’ A. Vilella; ‘‘Control of Rabies,’’ Herald 
Cox; and ‘‘ The Identification of Rickettsia prowazeki as 
the Causative Organism of Classical Typhus,’’ H. da Rocha 
Lima; a symposium on the electron microscope was also 
held. 

On August 22 the entire congress visited Instituto Os- 
waldo Cruz in the suburbs of Rio de Janeiro and were 
shown through the various laboratories and clinics. That 
night the mayor of the city held a reception for the dele- 
gates at the Guanabara Palace, where the Ballet of the 
Municipal Theatre gave an open-air exhibition in the 
formal gardens of the palace. On two nights there were 
artistic and musical programs in the theatre of the Hotel 
Quitandinha, and on Sunday, August 20, excursions to 
the National Park at Terezopolis and to the Rio Jockey 
Club. Following the closing of the congress, provisions 
were made for interested delegates to visit the biological 
and medical institutions in Sio Paulo, an hour’s air trip 
from Rio. 

The quality of the papers that were presented was 
good, and discussion indicated sustained interest, but no 
outstanding new contributions to biology were announced. 
There was a preponderance of papers in some of the sec- 
tions by delegates from Brazil and near-by countries, so 
that considerable emphasis was placed on the pathogenic 
microorganisms of South America; yet a satisfactory 
balance was maintained by papers presented in other sec- 
tions by investigators from Europe and North America. 
The salient feature of the congress was, perhaps, the op- 
portunity for participants from many countries with 
diversified interests in the field of microbiology to become 
acquainted with each other and with one another’s prob- 
lems in so favorable a setting, under one roof, away from 
the diversions of a large city. 


About People 


Detlev W. Bronk, president of 
Johns Hopkins University, and Rear 
Admiral Lewis L. Strauss, president 
of the Institute for Advanced Study, 
Princeton, have been appointed to 
the board of trustees of the Sloan- 
Kettering Institute for Cancer Re- 
search. 


Olaf Andreas Hougen, professor 
of chemical engineering at the Uni- 
versity of Wisconsin, will give the 
second Institute Lecture to the 
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American Institute of Chemical En- 
gineers December 4 at the 43rd an- 
nual meeting of the group to be held 
in Columbus, Ohio, December 3-6. 
Dr. Hougen will speak on applied 
kinetics. 


Elizabeth Hoyt, professor of eco- 
nomies and sociology at Iowa State 
College, is traveling under a Ful- 
bright Award to work on a research 
project that will take her to England 
and Africa, studying social and eco- 
nomic conditions in certain tech- 


nologically undeveloped areas in 
the British Empire. Dr. Hoyt will 
make her headquarters in Africa at 
the Institute of Social and Economie 
Research, Makerere College, Kam- 
pola, Uganda. 


Stanley A. Tyler, formerly con- 
sulting geologist for Jones & Laugh- 
lin Iron & Steel Co., has been elected 
chairman of the University of Wis- 
consin Geology Department. He 
succeeds R. C. Emmons, department 
chairman from 1945 to 1950. 
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Harold K. Schilling, professor and 
head of the Department of Physics 
at Pennsylvania State College, has 
been named dean of the Graduate 
School, succeeding Frank D. Kern, 
who has retired. 


The new director of the National 
Institutes of Health, U. S. Public 
Health Service, is William H. Se- 
brell, winner of the Mead Johnson 
Award of the American Institute of 
Nutrition and the Research Medal 
of the Southern Medical Association. 
During World War II he was ¢co- 
director, with M. A. Wilson, of the 
U. S. Department of Agriculture, 
of the national nutrition program. 
He succeeds Rolla E. Dyer, who has 
retired. 


Milton C. Stuart has been named 
head of the Department of Me- 
chanical Engineering and acting 
head of the Department of Indus- 
trial Engineering of Lehigh Uni- 
versity. Since 1948 he has been act- 
ing head of the mechanical engi- 
neering staff and becomes acting 
head of the Industrial Engineering 
Department following the resigna- 
tion of Thomas T. Holme, now of 
the Yale faculty. 


The chairmanship of the Depart- 
ment of Pharmacology and Materia 
Medica in the New England College 
of Pharmacy, Boston, has been ac- 
cepted by Nellie P. Watts, formerly 
associated with the Department of 
Radiation Biology, University of 
Rochester. 


Visitors 

Emmanuel Fauré-Fremiet, profes- 
sor at Collége de France, Paris, 
spoke yesterday at the American 
Philosophical Society’s meeting 
which closed its sessions today. The 
subject of Professor Fauré-Fre- 
miet’s talk was ‘‘ Feeding Behavior 
of Some Carnivorous and Vegetarian 
Ciliate Infusoria.’’ 


Paul Harteck, presiding head of 
the University of Hamburg and an 
authority on hydrogen isotopes, will 
join the staff of Rensselaer Poly- 
technic Institute on January 1 as 
visiting research professor of physi- 
eal chemistry. He will work with 
the institute a minimum of 18 
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months. Dr. Harteck’s most recent 
work has been in isolating quanti- 
ties of tritium. 


European speakers at the recent 
dedication of the new Thomas C. 
Jenkins Laboratories of Biophysics, 
The Johns Hopkins University, were 
A. V. Hill, of the Royal Society, 
London, and E. D. Adrian, profes- 
sor of physiology at Cambridge Uni- 
versity, England. 


Visiting the National Bureau of 
Standards recently were G. J. van 
der Bie, director, Indonesian Insti- 
tute for Rubber Research, Bogor, 
Java; F. A. Champion, in charge of 
research on corrosion and other sur- 
face phenomena at the Research 
Laboratories of the British Alumi- 
num Co., England; Geoffrey Gee, 
director, C. M. Blow, assistant to 
the director, and R. Rivlin,’ chief 
physicist, British Rubber Producers’ 
Research Association, Welwyn Gar- 
den City, Hertfordshire, England; 
Mauro Picone, director, Gaetano 
Fichera, professor, and Michele 
Canepa, engineer, Istituto Nazion- 
ale per le Applicazioni del Calcolo, 
Rome; Peter W. Cooke, chemist, 
and Martin M. Strong, geologist, 
Anglo-Iranian Oil Co., London; G. 
Martin, superintendent of rubber 
investigation, Advisory Committee 
for Rubber Research (Ceylon and 
Malaya), Imperial Institute, Lon- 
don; and Frank A. Page, chief en- 
gineer, and Edward J. Heath, James 
Hardie & Co., Sydney, Australia. 


Grants and Awards 


The Brookings Institution, Wash- 
ington, D. C., is receiving $60,000 
from the Rockefeller Foundation to 
enable it to plan its work on a 
three-year rather than a two-year 
basis, and to provide for a major 
new research program. This re- 
search will try to determine the 
basic interests and foreign policy 
objectives of the U. S. through a 
series of comprehensive analyses. 


The 1950 Wellcome Medal and 
Award of the Association of Mili- 
tary Surgeons of the U. S. will be 
awarded to Herman I. Chinn, chief 
of the Department of Pharmacology 
at the School of Aviation Medicine, 


Randolph AFB, Texas, at the an- 
nual convention of the association at 


the Hotel Statler, New York City, 
November 10. The award is for Dr. 
Chinn’s paper based on studies of 
motion sickness. 


The American Chemical Society’s 
New York section has awarded its 
William H. Nichols Medal for 1951 
to Henry Eyring, dean of the Uni- 
versity of Utah Graduate School, for 
his ‘‘outstanding contributions to 
the field of theoretical chemistry, 
which clarified the theory of rate 
processes in such diversified fields 
as chemistry, biology, metallurgy, 
and physies.’’ The medal will be pre- 
sented on March 9, 1951. 


The 1950 Progress Medal of the 
Photographic Society of America has 
been awarded to Loyd A. Jones, 
head of the Physics Department of 
Kodak Research Laboratories, for 
his contributions to photographic sci- 
ence and practice, especially in the 
field of sensitometry. 


The Franklin Institute has 
awarded the Franklin Medal for 
advancement of knowledge of physi- 
eal science or its application, to Eu- 
gene Paul Wigner, Thomas D. Jones 
professor of mathematical physics 
at Princeton University. Frank P. 
Brown Medals have been awarded to 
Eugene Freyssinet, research and con- 
sulting engineer of Paris, and to 
Gustave P. R. Magnel, of Belgium. 
Both of these medals were given for 
contributions to use of prestressed 
concrete. Russell H. and Sigurd F. 
Varian, brothers who developed the 
klystron, were awarded John Price 
Wetherill Medals. 


Reinhold Riidenberg, Gordon Me- 
Kay Professor of electrical engineer- 
ing at Harvard University, recently 
received the gold Cedergren Medal 
and Scroll for 1949, the Swedish 
award for work in the field of electri- 
eal engineering. The medal is 
awarded every five years by the 
Royal Governors for the Universities 
of Technology in Sweden to the most 
deserving in the arts and sciences of 
electricity. 


C. C. Davis, chief chemist of the 
Boston Wove Hose and Rubber Com- 
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pany, received the 1950 Charles 
Goodyear Medal of the American 
Chemical Society’s Division of Rub- 
ber Chemistry at the international 
meeting held October 12-14. Editor 
of the Civision’s publication Rubber 
Chemistry and Technology, Dr. 
Davis was cited for his contributions 
to the literature on rubber chemistry 
and his leadership as an industrial 
chemist. 


The Department of Preventive 
Medicine of New York University 
College of Medicine, a unit of the 
New York University-Bellevue Medi- 
cal Center, has received a grant of 
$10,000 from the Association for the 
Aid of Crippled Children to continue 
its study of administrative practices 
necessary for case finding and fol- 
low-up of children with rheumatic 
fever and heart disease in the Lower 
East Side district of the city. 


American Cyanamid Company has 
granted 13 postgraduate fellowships 
and one postdoctoral fellowship in 
chemistry and chemical engineering 
for 1950-51. They have been 
awarded to Carnegie Institute of 
Technology, University of Colorado, 
Columbia University, Cornell Uni- 
versity, Duke University, University 
of Illinois, Massachusetts Institute 
of Technology, University of Michi- 
gan, University of Notre Dame, 
Pennsylvania State College, Prince- 
ton University, Purdue University, 
Stanford University, and Univer- 
sity of Wisconsin. Each postgradu- 
ate fellowship provides $1,200 for 
the student, plus $300 or the stu- 
dent’s full tuition, whichever is 
larger. The postdoctoral fellowship 
carries a stipend of $3,000 for the 
recipient. 


The American Society for Metal’s 
1950 Medal for the Advancement 
of Research was awarded to Charles 
E. Wilson, president of General 
Motors Corporation, during the 32nd 
annual National Metal Congress and 
Exposition in Chicago, October 23- 
27. Mr. Wilson is the eighth dis- 
tinguished scientist-industrialist to 
receive the honor, which was estab- 
lished in 1943 to recognize an indus- 
trial exeeutive who has consistently 
sponsored metallurgical research or 
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development and who has helped 
substantially to advance the arts and 
sciences related to metals. 


The Department of State has 
awarded Harvey J. Locke, associate 
professor of sociology at the Univer- 
sity of California, a grant-in-aid 
which will enable him to serve as 
visiting professor of sociology at the 
Universities of Uppsala and Stock- 
holm for the academic year 1950-51. 
Dr. Locke will conduct lecture 
courses and seminars for graduate 
students at the two universities, and 
will assist in the planning and de- 
velopment of a research program for 
sociologists. 


The first 1950-51 fellowship of the 
National Paraplegia Foundation 
awarded to stimulate medical re- 
search in the care and treatment of 
spinal cord injuries has been 
awarded to William H. Landau, 
Washington University School of 
Medicine. The fellowship was con- 
tributed by the Birmingham chap- 
ter of the Paralyzed Veterans of 
America, Van Nuys, Calif. 


The Lasker Awards of the Amer- 
ican Public Health Association will 
be presented October 31, during the 
annual meeting of the association in 
St. Louis, to George Wells Beadle, 
professor of biology and chairman 
of the biology division at the Califor- 
nia Institute of Technology; George 
Papanicolaou, professor at Cornell 
University Medical College; and Eu- 
gene Lindsay Bishop, director of 
health and safety for the Tennessee 
Valley Authority. The group award 
will go to the International Health 
Division of the Rockefeller Founda- 
tion. 


The Departments of Medicine and 
Pediatries at the University of Ten- 
nessee College of Medicine have re- 
ceived two grants totaling $1,900 
from the Memphis Chapter of the 
American Heart Association. The 
Department of Medicine will pur- 
chase equipment to improve the fa- 
cilities for teaching in cardiovascular 
disease, for aiding the diagnosis and 
treatment of patients at John Gaston 
Hespital, and to continue the re- 
search projcets in cardiovascular dis- 
ease. The Department of Pediatrics 


will expand its clinic for children 
with heart ailments at John Gaston 
Hospital. 


Fellowships and Prizes 


Examinations for ten Westing- 
house scholarships, totaling $28,500, 
will be given March 10, 1951, by the 
College Entrance Examination Board 
in all parts of the U. 8S. The 
scholarships, sponsored annually at 
Carnegie Institute of Technology 
by the Westinghouse Educational 
Foundation, are worth $2,850 each 
and cover four years’ tuition. Com- 
petition is open to men who gradu- 
ate in the upper quarter of their 
class between January and Sep- 
tember, 1951. Application forms 
may be obtained from the Chairman 
of Admissions, Carnegie Institute of 
Technology, Pittsburgh 13, Pa., and 
must be submitted by December 1. 


The Life Insurance Medical Re- 
search Fund is offering predoctoral 
fellowships for research in the medi- 
eal sciences, for 1951-52. These 
fellowships are open to those who 
have completed one year or more of 
work in a medical or graduate school 
and are in a position to devote at 
least three-quarters of their time to 
research. Preference is given to 
those who wish to work on funda- 
mental problems in cardiovascular 
function. The usual stipend is at 
the rate of $1,600-$2,000 per annum. 
Candidates should be nominated by 
investigators who are willing to 
sponsor them on the basis of per- 
sonal knowledge. The closing date 
for 1951 nominations is January 1, 
1951. Further information may be 
obtained from the Scientific Director 
of the fund, 2 E. 103d St., New 
York 29. 


The American Dermatological 
Association is offering a prize of 
$300 for the best essay submitted of 
original, unpublished work relative 
to some fundamental aspect of der- 
matology or syphilology. Competi- 
tion. is open to scientists generally. 
The prize-winning candidate may be 
invited to present his paper before 
the annual meeting of the associa- 
tion with expenses paid. Manu- 
scripts, together with illustrations, 
charts, and tables, are to be sub- 
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mitted in triplicate not later than 
February 1, 1951, to Dr. Louis A. 
Brunsting, Secretary, American Der- 
matological Association, 102-110 2nd 
Ave., S.W., Rochester, Minn. 


The American Goiter Association 
is offering its Van Meter Prize 
Award of $300 for the best essay 
concerning original work on prob- 
lems related to the thyroid gland. 
The award will be made at the an- 
nual meeting of the association in 
Columbus, Ohio, May 24-26, 1951. 
Essays may cover either clinical or 
research investigations and should 
not exceed 3,000 words. Copies in 
duplicate should be sent to Dr. 
George C. Shivers, 100 E. St. Vrain 
St., Colorado Springs, Colo., not 
later than March 1, 1951. 


Meetings 

The 22nd annual meeting of the 
Society of Rheology will be held 
November 3-4 at the Hotel New 
Yorker in New York City. The 
program includes papers on the flow 
of polymers, injection molding, stress 
measurement, flow of suspensions, 
and the absolute viscosity of water 
as a reference standard. The Bing- 
ham Medal of the society will be 
presented to W. F. Fair, Jr., re- 
search engineer and supervisor of 
the Koppers Company Laboratory, 
for his research in the science and 
technology of asphalt and his contri- 
butions to the development of the 
society. A West Coast section of 
the society will hold a separate meet- 
ing in Berkeley, Calif., December 1. 


A symposium on nutrition fronts 
in public health will be presented by 
the Yale University Nutrition Labo- 
ratory, in cooperation with the Yale 
Department of Public Health and 
the Connecticut State Department of 
Health, on November 10 in the 
Brady Memorial Laboratory Audi- 
torium. Papers to be presented are 
‘*Diet and Maternal Health,’’ by 
Icie G. Macy, Research Laboratory 
of the Children’s Fund of Michigan, 
Detroit; ‘‘ Factors Conditioning De- 
velopment of Malnutrition,’’ by 
Benjamin H. Ershoff, University of 
Southern California; ‘‘ Nutrition as 
a Factor in Aging,’’ by Clive M. 
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McCay, Cornell University; ‘‘ Influ- 
ence of Nutrition on Work Perform- 
ance,’’ by Ernst Simonson, Univer- 
sity of Minnesota; ‘‘ Nutrition and 
Resistance—Susceptibility to Infee- 
tion,’’ by Howard A. Schneider, 
Rockefeller Institute for Medical Re- 
search, New York City; and ‘‘ Nutri- 
tional Factors and Hormones in 
Stress Reactions,’’ by Leo T. 
Samuels, University of Utah Medical 
School. 


The sixteenth series of Lectures 
to the Laity on medicine and sci- 
ence is being presented by the New 
York Academy of Medicine at 2 E. 
103rd St., and is also being broad- 
east in the New York area, The 
Linsly R. Williams Memorial Lec- 
ture was given October 25 by Nor- 
bert Wiener, of MIT. Forthcoming 
lectures are: November 15—Hans 
Selye, ‘‘The Renaissance in En- 
docrinology’’; December 6—David 
M. Levy, ‘‘The Relation of Animal 
Psychology to Psychiatry’’; Janu- 
ary 17—Paul R. Burkholder, ‘‘ Quest 
for Antibioties’’; January 31—Har- 
old G. Wolff, ‘‘ Life Situations, Emo- 
tions, and Bodily Disease’’; and 
February 14—John E. McKeen, 
‘‘Antibioties: ‘Miracles’ Mass Pro- 
duced.’’ 


Colleges and Universities 


The University of Pennsylvania 
will conduct three courses in the 
diagnosis and treatment of cancer, 
to be held October 23-November 4, 
January 22-February 3, 1951, and 
April 9-21. Each course will con- 
sist of lectures, pane] discussions, 
and clinical demonstrations. The 
Cancer Control Division of the 
Pennsylvania Department of Health 
will pay the tuition of each regis- 
trant and will provide $200 for liv- 
ing expenses. Application blanks 
may be obtained from the Secretary, 
Cancer Commission, University of 
Pennsylvania, 3400 Spruce St., Phila- 
delphia. 


Illinois Institute of Technology is 
sponsoring a mechanics colloquium, 
consisting of eight monthly lectures 
during the present academic year. 
The meetings, which are free and 
open to the public, will be held on 
the campus of the institute, at 8:00 
P.M. Speakers and dates are: 


Nov. 1—“The Mechanics of Rubber,” 
R. S. Rivlin, the Royal Institution, 
London. 

Dec. 6—*“Current Theories of Fatigue 
of Materials,” A. M. Freudenthal, Co- 
lumbia University. 

Jan. 10—‘“The Buckling Problem 
from the Standpoint of Dynamics,” 
N. J. Hoff, Polytechnic Institute of 
3rooklyn. 

Feb. 7—“On the Most Effective Way 


for Producing High Tensile Stresses,” 
M. Hetenyi, Northwestern University. 
Mar. 7—‘“Inverse Solutions of Prob- 


lems of Applied Mechanics,” H. J. 
Reissner, Polytechnic Institute of 
Brooklyn. (This lecture will be held 
at the Technological Institute, North- 
western University.) 

Apr. 4—"Vibration Analysis Applied 
to Engineering Design,” N. O. Mykle- 
stad, University of Illinois. 

May 2—“Recent Developments in the 
Field of Ultrasonics,” R. C. Binder, 
Purdue University. 


L. Landweber, chief of the Hydro- 
dynamics Division, David Taylor 
Model Basin, Washington, D. C., 
gave the October 4 lecture. 


An instructional program empha 
sizing nuclear power has been estab- 
lished by Columbia University’s 
School of Engineering. The course, 
Nuclear Power in Reactor Technol- 
ogy, is for qualified graduate stu- 
dents of engineering, mathematics, 
and the sciences. Several science de- 
partments, particularly physics, will 
participate in the program. Sched- 
uled lecture topics are: ‘‘ Power Re- 
sources of the World,’’ ‘‘ Nuclear 
Chemistry and Chemical Physics,’’ 
‘*Elements of Nuclear Physics,’’ 
‘*Demonstrations in Nuclear Phys- 
ies,’’ ‘‘ Metallurgy of Metals in Nu- 
clear Reactors,’’ ‘‘Heat Transfer,’’ 
‘*Nuclear Reactor Construction,’’ 
‘«Stress Analysis,’’ ‘‘ Power Genera- 
tion,’’ and ‘‘ Health Physies.’’ 


West Virginia University’s new 
$2,000,000 biology building was 
opened for use at the beginning of 
the current semester. The building 
includes specialized classrooms for 
laboratory work in plant and ani- 
mal physiology, biological tech- 
nique, comparative anatomy, em- 
bryology, genetics, bacteriology, and 
plant pathology, in addition to lab- 
oratories for general biology, botany, 
and zoology. Numerous small li- 
braries, as well as research labora- 
tories, an animal museum, and a 
herbarium, are provided. 
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“Universal” 
for heavy metals... 


CO NHCOCH.SH 


a-Mercapto-N-2-naphthylacetamide 
(Eastman 5828) is a fairly new one 
among the “universal” reagents for met- 
als (precipitates As, Cd, Cu, Ag, Hg, Bi, 
Tl, Rh, Ru, Sb, and Pb). It looked prom- 
ising enough for us to relieve analysts of 
the rather involved business of preparing 
it themselves. Perhaps you've heard of it 
as “thionalide,” or thioglycolic-8-amino- 
naphthalide. If you have to determine 
heavy metals occasionally, we'll be glad 
to send you a free copy of a procedural 
abstract we’ve prepared about it. You'll 
find it has some impressive advantages 
over H,S. 


Physicists’ chemical... 


< 


trans-Stilbene (Eastman 1817) seems 
at the moment to interest physicists more 
than chemists. Its use in scintillation 
counters is growing fast. In these latter- 
day successors to the famous Geiger 
counter, an ionizing particle or photon 
entering a crystal causes a flash of light 
which actuates a photomultiplier tu 


EASTMAN 


Stilbene isn’t quite as efficient at this as 
anthracene, but its luminescence decays 
faster and thus permits better time-reso- 
lution in counting. To grow nice, big 
crystals of trans-stilbene the physicists 
need the highest purity, which is exactly 
what we give them. 


Stench stands alone... 


Ethyl Isocyanide (Eastman 6366) is 
the odorous constituent present in usual 
preparations of propionitrile (but not in 
Eastman’s). Now ethyl isocyanide has 
joined the Eastman list in its own right, 
neatly illustrating one way the list grows. 
We've generally synthesized propioni- 
trile five kilos at a time, which left us with 
a little ethyl isocyanide in the forerun— 
but not enough to bother with. Recently, 
however, we filled an order for an un- 
usually large quantity of propionitrile for 
a large chemical firm. (What they wanted 
it for we haven't the slightest idea.) That 

ave us a decent enough slug of ethyl 
isocyanide to purify ## and to make it a 
regular Eastman Organic Chemical. 


DISTILLATION PRODUCTS 
EASTMAN ORGANIC CHEMICALS DEPARTMENT 
ROCHESTER 3, N. Y. 

DIVISION OF EASTMAN KODAK COMPANY 


Eastman Organic Chemicals 
for science and industry 


Also... vitamins A and E... distilled monoglycerides... high vacuum equipment 
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_ IN ABUNDANT SUPPLY... 
PHOSPHORYLATED ADENOSINE 


£ 


Adenosine-5-Phosphoric Acid 
(MUSCLE ADENYLIC ACID, AMP) 


& Adenosine-3-Phosphoric Acid 
(YEAST ADENYLIC ACID) 


Adenosine Triphosphate 
(ATP) 


Results of biochemical and medical research are stimulating 
increased clinical interest in the phosphorylated adenosine com- 
pounds. AMP and ATP are important for their possible value in 
cardiac and neuritic ailments, rheumatoid arthritis, pruritus, 
malnutrition, and metabolic disturbances. Yeast adenylic acid 
has been used in rheumatic, sinus, and other chronic conditions. 


« Since Schwarz processes for obtaining AMP and ATP do not 
require the use of animal tissues as raw materials, our supply 
of the phosphorylated adenosines is potentially unlimited. 
Schwarz fine chemicals satisfy the exacting requirements of 
products intended for use in biochemical or clinical research. 


Write for revised price list 
204 East 44th St 


INC, 


GLASS ABSORPTION 
CELLS = 


KLETT 


Makers of Complete Electrophoresus Apparatus 
SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters — 


Bio-Colorimeters — Comparators—Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
As 179 East 87 Street, New York, New York 


New York 17, W. Y. 


CCIENTIFIC 
MONTHLY 
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The Twins (Verse) 
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Charles E. Whitmore 337 
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A broad review emphasizing the chemical view point— 


CRYSTAL GROWTH 


By H. E. Buckey, University of Manchester, England. Covers the entire field of crystal 
growth, ideas, and research from a chemical viewpoint. Although short summaries of the 
subject have been prepared previously and many monographs have been issued on special 
phases of the subject, this is the first comprehensive treatment in English. Such phases 
as the following are thoroughly covered: theories of crystal growth, nature and extent of 
imperfections, ideal and real crystals, miscellaneous types of crystallization, and the 
nature and results of impurities. January 1951. 571 pages. 267 illus. Prob. $7.50. 


Presents the theory as a consistent whole 


MATHEMATICS of RELATIVITY 


By G. Y. Ratnicn, University of Michigan. Presents the theory of relativity in as simple 
a form as is consistent with the clarity of the fundamental concepts. In order to give the 
theory of relativity with maximum clarity, the mathematical aspect of the subject has 
been stressed. Changes in fundamental concepts and the refinements of the mathematical 
technique are brought in only as they are needed. This system makes the presentation 
easier by separating the difficulties without sacrificing rigor. A book in the AppLiep 
MatHematics Series, I. §. Sokolnikoff, editor. September 1950. 173 pages. $3.50. 


Featuring a unique arrangement of bandheads— 


The IDENTIFICATION of MOLECULAR SPECTRA 


Second Edition. By R.W. B. Pearse and A. G. Gayvon, both at Imperial College, London. 
Contains photographs of band systems, tables of wave lengths, suggestions for using the 
tables, and general information about band spectra—all designed to assist the reader in 
making accurate identifications of molecular spectra. The wave length data are collected 
into two integrated parts to make identification quicker and surer. The appendix contains 
a table of persistent lines of the elements. November 1950. 269 pages. $8.00. 


From the standpoint and by the methods of a pure science— 


SOILS: THEIR ORIGIN, CONSTITUTION, 
and CLASSIFICATION 


An Introduction to Pedology. Third Edition. By the late Gipert Woopinc Rostnson. 
The first part covers the origin, constitution, and properties of soils in their natural rela- 
tionships. Following this is descriptive material on the chief soil groups of the world with 
illustrative examples. The problems of classification of soils are discussed with the author 
supplying his own well-organized system. The remainder offers a treatment of soil 
surveys and analysis and a discussion of the relationships of soil, plant growth, and agri- 
culture. October 1950. 573 pages. Prob. $5.00. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. 440 Fourth Avenue New York 16, N. Y. 
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THE NATIONAL INSTITUTES OF HEALTH— 
Microbiology and Immunology Study Section, 

THE U. S. DEPARTMENT OF AGRICULTURE— 

x Bureau of Animal Industry, and 

4 THE NATIONAL RESEARCH COUNCIL— 

a in September 1949 held a Symposium on 


BRUCELLOSIS 


The 24 papers presented by 30 authors have been published in book form 
by the A.A.A.S.: 6 x 9, clothbound, illustrations, tables, references, author 
and subject indexes, VI + 271 pages, $4.00 (Price for prepaid orders from 
AAAS members $3.50). 


BRUCELLOSIS presents the advances in knowledge in the prevention, 
diagnosis, and treatment of this disease. Practicing physicians, veterinari- 
ans, and public health workers, are vitally concerned and should be 


ii 

a 


familiar with the many aspects of this problem treated in BRUCELLOSIS. , 
OR 
To: A.A.A.S. Publications 
4 Washington 5, D. C. 
Gaclosed find my check or money order in the amount | Cy ..... 
of $........ for one copy of BRUCELLOSIS. 


THE RICKETTSIAL DISEASES OF MAN 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors appear the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. The final group ef papers treats of 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local popu- 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors of a 
medical book had so wide and so successful practical experience in the very subjects on 
which they have written. 


Py To: A.A.A.S. Publications 
ORDER 1515 Massachusetts Avenue, N.W., Washington 5, D. C. ‘ 

YOUR Please accept my order for one copy of The Rickettsial Diseases of Man (74 x 103, 
eloth bound). My check in correct payment is enelosed ($5.25 to A.A.A.S. members, $6.25 
to those who are not members; including postage.) 

COPY 

Name 
NOW aaaress 
City Zone State 
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What GENERAL ELECTRIC People Are Saving 


G. B. WARREN 
Apparatus Department 


Gas Tursines: For the first time in industrial 
history gas turbines, a new type of power plant 
slaps to land, rail, or marine use, have 
gone into full-scale production. Orders for more 
than 20 of the new power plants have already 
been received by General Plectrie, for use in 
power generation and for gas-pipeline pumping 
stations. 

While it is still too early to predict the full 
potentials of this new power plant, we foresee 
the increased use of direct fuel-burning power 
plants like the gas turbine to help meet the 
country’s expanding needs for electric power. 
Two units, in particular, with ratings of 3500 
and 5000 kilowatts, have unique advantages: 

(1) They are comparatively small and com- 
pact, (2) they can be started — and re- 
quire minimum attendance, (3) the smaller 
unit can be made portable and therefore is well 
suited for emergency use, (4) both types can be 
moved easily from the original location to meet 
changing power needs, (5) they need little or 
no water, and therefore have special potentiali- 
ties, particularly in the Southwest, where low- 
cost gas is available and water is scarce. 

Three General Electric gas turbines are al- 
ready in use. Of these, the first unit to be used 
in this country for electric power generation 
has been in regular service more than a year 
for the Oklahoma Gas & Electric Company in 
Oklahoma City. A second was put into service 
last April by a New England power company. 
Another powers a developmental locomotive 
built at the Company’s Erie Works and now 
undergoing tests in regular service by the 
Union Pacific Railroad. 


Schenectady, New York 
August 15, 1950 
* 


K. E. WAKEFIELD 
General Engineering & Consulting Laboratory 


Macnetic Ciutcu: Much interest has been 
evidenced in the National Bureau of Standards’ 
recent report that so-called “magnetic” fluids, 
consisting of finely divided iron powder mixed 
with light oil, can be utilized with great effi- 
ciency as a medium for binding together two 
wry el surfaces between which a magnetic 

eld has been produced. Such an arrangement 
can be readily set up in the form of a clutch 
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and, because of this, the mechanism became 
known as the “magnetic fluid clutch.” 

The magnetic fluid clutch consists primarily 
of two parallel magnetic surfaces separated by 
a small gap that is filled with a mixture of oil 
and finely divided iron powder. The surfaces 
may be two parallel disks or concentric cyl- 
inders, each rotating independently of the other 
about a common axis. The unit contains a coil 
to produce magnetic flux in the region between 
the surfaces, and a return path for the flux is 

rovided. Provision is also made to seal in the 
iron-oil mixture to prevent leakage. 

If no magnetic field is present, the force 
restraining relative motion between the two 
surfaces is produced only by the viscous drag. 
In the presence of a magnetic field, however, 
the fluid seemingly solidifies and the restraining 
force becomes very great. Thus the device 
adapts itself well to a clutching or braking 
operation. 

General Electric Review 
December, 1949 


J. P. DITCHMAN 


Lamp Department 


Piant Licut: The farmer may now control 
conditions favorable to the growth of plants and 
animals. Among the farmer's latest implements 
and agents are new man-made “suns” designed 
to produce visible radiation, ultraviolet, and in- 
frared radiant energy. These artificial suns may 
be teamed up with natural daylight or may 
be used entirely independent of natural condi- 
tions. Thus plants may be grown successfully 
underground in a completely artificial environ- 
ment of light, humidity, temperature, and air... 
Our world may in the future depend very much 
upon how well we learn to apply radiant en- 
ergy to produce more and better food and to 
reduce the life processes which oppose our own. 


Illuminating Engineering Society 
Pasadena, California 
August 21, 1950 


You can put your confidence in 
GENERAL @@ ELECTRIC 
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Personnel Placement 


Personnel Placement 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1, Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 10 words (e.g., a 25- 
word ad, plus a “Box Number”, equals 35 words). All 
ads will be set in regular, uniform style, without display; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 

style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for “Box Numbers” 
2. Advance Payment : All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., , Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Anatomist: Ph.D., (51), some experience; neuroembryolo re- 
search problem; desires position with chance to finish MD 
Box 326, SCIENCE. 


Bacteriologist: Eleven years, supervise vaccine production, aller- 


POSITIONS OPEN 


Assistant to Research Director—Small proprietory pharmaceutica) 
house has opening for Assistant Research Director. Experience in 
pharmaceutical chemistry and allied fields preferred. Specific ex- 
rience with dentifrices desired. Plant located Metropolitan New 
ork area. Replies held confidential. Box 329, SCIENCE. X 


Histological Technician: Fheneyity experienced in paraffin and 
celloidin methods. American eat Institute Foundation, The 
University of Chicago, 939 East 57th Street, Chicago 37. R11/3 


Positions Open: 
(a) Biochemist, Ph.D., interested in immunology; duties include 
pervien preparation of allergy extracts, extensive research; 
East. harmacologist to divide time between directing re- 
search Sreion pharmaceutical company, and serving as professor 
pharmacology in medical college; Ph.D. or M.D.; competent ad- 
ministrator with teaching ability required. (c) Assistant director, 
medical department, export division, pharmaceutical company; 
duties include literary research, clinical investigation; frequent 
trips to South America; knowledge of Spanish desirable; head- 
quarters: East. (d) Physiologist and biophysicist, supervisory ap- 
pointments; should be qualifi to direct research programs in- 
volving effects of radiation on endocrines; Ph.D.’s required; medi- 
cal degrees advantageous; West. (e) Bacteriologist or serolo ist, 
D. to supervise blood bank and departments of bacteriology 
and serology, general voluntary hospital, fairly large size; mini- 
mum $6,000; California. S10-4 Science Division, Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. xX 


ens. Diagnostic bacteriology, mycology. Biochemistry, body 

uids, enzymes, pleemee assay vitamins, foods. Doctorate The Mar t Place 

student. Box 320, SCIE x 

Bacteriologist-Biochemist: Ph.D., 32. Desires fundamental re- 

search. Experienced ph siology, ‘enzymology, pathogenesis. Pub- N The DECEMBER 8th 

lications. Box 327, SCLENC x @ “PRE-CONVENTION ISSUE” 
Bacteriologist. Sc.D.; two years, bacteriologist and chemist, large SEND YOUR AD COPY NOW! 


food manufacturing company, eight years’ teaching experience, four 
years as professor and head of department, several years, director, 
and charge control department of penicillin, biological manufactur- 
ing company: for further information, please write Burneice Lar- 
son, Science Division, Medical Bureau (Burneice Larson, Director) 
Palmolive Building, Chicago. x 


BIOCHEMIST 


B.S., CH.E., Ph.D. 

NATIONAL REPUTATION—TOPFLICHT ORGANIZER 
Over 80 publications in various fields of biochemistry. 
Experience in Hospital, (University) and In- 
dustrial Biochemistry. resent in charge of active 
laboratory employing more $= 20 persons. Seeks con- 
nection with an organization interested in developing a 
dynamic division a biochemistry. 


Write to BOX 325, SCIENCE. x 
Biologist desires teaching or industrial position. M.S. plus. (101 
qtr, hrs. Biology, 36 Chemistry) ‘eo! assisting and Bac- 
teriological experience. Arthur A. Scharf, 5836 eee 
Avenue, Chicago 30, Lllinois. 

Botanist, man 40, distinguished research and teaching record, a 


sires position as head of department. Box 321, SCIENCE, 

Botanist: Ph.D. Columbia University. Desires academic posi- 
tion with research opportunities; experience in experimental mor- 
pee, taxonomy, microtechnique. Publications. Available 
ept., 1951. Box 322, SCIENC x 


Librarian: B.S. in L.S., Ph.D, in biology, desires position as 
Special Librarian or chief in nee, cataloging, classifying or 
bibliography. Fifteen years librar “French, in biological and 
earth sciences. Reading knowle Kc — German, Italian 
Spanish, Russian. Box 323, SCIEN x 


Pharmacologist, M.D., medical school instructor, two years. Want 
academic position in medical, dental or ed school. Inter- 
ested cancer research. Box 328, SCIENCE. x 


Radiochemist: B.Sc. plus graduate training. 10 years experience 
includes analytical, physico-chemical, radiochemical and nucleonics 
research and development. Proven "versatile ability to administer, 
supervise and carry out energetically independent investigations in 
fields requiring imagination and flexibility. ox 


e For “Charges and Requirements” 
see page 14, October 13th issue. 


BOOKS 


WANTED TO PURCHASE: 
IENTIFIC PERIODICALS 
Sets and runs, f and d 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER Jj. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


cladoceran Daphni. Rufus W. Kiser. Price $2.00. 
THE CAL IOSTOMA tom ANY, 1904 E. 52nd St., Seattle 
5, Washington. 10/27 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale 
Complete libraries; sets and runs; and single titles are wanted 
please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3 


Your sets and files of scientific journals 


are needed by our library and inotientionst customers. Please send 
us lists and description of iodica you are willi to sell 
at high market prices. J. CANNER’ AND COMPANY, | 
Boylston Street, Boston 15, ” Massachusetts. 


LANGUAGES 
LINGUAPHONE MAKES LANGUAGES EASY 


At home learn to speak a TF Portuguese, Italian, French, 
German, Russian, by quic’ Linguaphone Conversationa) 
Method. Save time, work, money. Send for free book today 
LINGUAPHONE INSTITUTE, Bs. S Radio City, New York 20 
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PROFESSIONAL SERVICES 


SUPPLIES AND EQUIPMENT 


FOOD RESEARCH LABORATORIES, INC. 
Founded 1922 
Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 
RESEARCH — ANALYSES— CONSULTATION 
Biological, Nutritional, Toxicological Studies 
for the Food, Drug ‘and Allied Industries 
48-14 33rd Street, Long Island City 1, N. Y. 
Write for descriptive brochure 


SPECIAL GLASS APPARATUS 
Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


gE. MACHLETT SON 
218 East 23rd St. ork 10, 


THE PANRAY C CORP. 


Research 
340 CANAL ST., NEW “YORK 13 
@ Microanalysis (C, H, N, S, Etc.) 
@ Custom Organic Syntheses 
@ Chemotherapeutics 
@ Sponsored Research 


@ MOTION PICTURE and SLIDE FILM 
PHOTOGRAPHY assistance, editing, sound 


work, animation, titles, 
Time- lapse _ studies, 
and Development. 25 years experience, finest references. 


| HENRY ROGER, Fellow, A.A.A.S.; R.M.S.; B.P.A.; 


ducti 


Formerly 11 years with the Rockefeller institute. 
¢/o ROLAB Photo-Science Laboratories G Sound nd_ Studies, 
SANDY HOOK, CONNECTICUT 


SUPPLIES AND EQUIPMENT 


8 Cargille MICRO BEAKERS 
For direct weighing of small quantities of oils ed 
7 (capacity 1 ML Ly and fats for Iodine Number g 
Determinations (drop the glass beaker and sam- 
ple into the solution). 
Py For semi-micro procedures. 
15 for $1.00 Gross $7.50 Ld 
P. CARGCILLE = 
118 Liberty st." York 6, N. Y. 
All Amino Acids (natural, synthetic tural), 


MICRO 
COVER 
GLASS 
ROUNDS circtes) 


NOW AVAILABLE! 


Now—Propper Finished Rounds, the finest, most 
economical micro cover glasses on the market, are 
available in full supply. 


@ Non-corrosive, non-fogging, free from flaws. 
@ Actually more economical than other shapes. 
@ Also available in squares and rectangles. 


Write for details, prices, and samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long Island City 1, New York 


New Food Ingredients - New Drugs 
ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Chemists - Pharmacologists Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


White SWISS Mice 20c 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write + J. E. STOCKER + Ramsey, N. J. 


DOGS RATS RABBITS 

LABORATORY ANIMALS ) 
e Clean healthy well-fed animals > MICE POULTRY GUINEA PIGS 
Guaranteed suitable for your needs.) ¢ LANDIS Hagerstown, 


Reasonably priced—Dependable service 


STAINS 


STARKMAN Biological Laboratory © canada 


Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. O08 


automatic Washers 


for Pipettes * Animal Cages * Laboratory Glassware 


Please state your requirements 


HEINICKE Instrument Corp. 


Ocetoher 27, 1950 


e@ AMINO ACIDS e BIO 

PRE- MICROBIOLOGICAL ASSAY MEDIA 
M. CHEMICAL COMPANY, LTD. 

144 tot Hayworth Avenue Los Angeles 36, California 


“Your animal is half the experiment” 


SWISS ALBINO MICE — 
ALBINO -W RATS 


albino farms SED BANK 


17 


& 
| Bacteriologists 
= 4 
| = 
2 


REGISTER NOW 


18 


for the Cleveland Meeting of the AAAS 


AVOID CONGESTION AND DELAY 
GET YOUR GENERAL PROGRAM - 
BY FIRST CLASS MAIL — EARLY IN DECEMBER 


Registration in advance of arrival at the 117th Annual Meeting of the 
AAAS in the downtown hotels of Cleveland, December 26-30, 1950, has so 
many advantages that we wonder why almost everyone doesn’t take this sim- 
ple step. For instance: 


1. You avoid congestion and delay at the Registration Desks in busy foyers 
at time of arrival. All indications point to a large attendance since all of 
the Association’s seventeen sections and subsections, and more than forty 
societies, will have sessions with excellent programs and there will be a 
number of important symposia. 

2. You receive the General Program early in December in ample time, un- 
hurriedly to decide among the events and the sessions that you wish to 
attend. 

3. Your name and hotel address will be in the enlarged Visible Directory 
the first hour of the first day of the meetings, since it will be posted in 
Washington as soon as processed. 

4. Advance Registrants will have the same privileges of receiving a map 
and directory of points of interest of Cleveland, literature, radio broad- 
east tickets, ete. At the convenience of Advance Registrants, these will 
be distributed from the Main Registration in the Public Auditorium— 
the location of the Annual Science Exposition, the Visible Directory, and 
the Science Theatre. Admission to the splendid series of latest scientific 
films will be free to all Registrants. 


At the 1949 Meeting, the Council of the AAAS voted overwhelmingly to continue Advance 
Registration. To insure its prompt receipt, the General Program will be sent by first 
class mail December 1-4, 1950—which is also the closing date for Advance Registration. 


- - - - - THIS IS YOUR ADVANCE REGISTRATION COUPON - - - - - - - - 


Advance Registration Fee (the extra quarter covers part of the first class postage) enclosed: 
(0 $2.25 A.A.A.S. Member (cheek one) (0 $2.25 College Student 
(0 $2.25 Wife (or Husband) of Registrant (0 $3.25 Nonmember of A.A.A.S. 


‘ (Please print or typewrite) (Last) (First) (Initial) 
ACADEMIC, PROFESSIONAL, OR 

BUSINESS CONNECTION 


OFFICE OR HOME ADDRESS 
(For receipt of Program and Badge) 


YOUR FIELD OF INTEREST 


CONVENTION ADDRESS 
(If not known now may be added later) 


DATE OF ARRIVAL.......... DATE OF DEPARTURE. 
Please mail this Coupon and your check or money order for the fee, $2.25 or $3.25, to 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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RADIATION 
COUNTING 


DEK-O-MATIC: 
- Direct-reading indication can be set for 
a predetermined total number of counts, 
and records time duration. 
(3 Can be set for predetermined length of 
time, and records number of counts. 
Is a complete unit for use as a manually- 
operated scaler. 
Does extra duty as a monitor, providing 
aural indication, as well as recording 
total count. 
© Exclusive features include: 


High-voltage available from 500 to 2500 
volts — no wasted scale length because of 
depressed zero. 


Aut. 


high voltag to p 
initial high voltage surge on Geiger counter. 


@ Complete “Packaged” Counting Systems 


@ Health Monitoring Instruments for Personnel Protection @ Complete Line of Accessories for the Nucleor Laboratory 


@ Scaling Units for Every Type of Radiation Counting 


NucLEAR Model 167 Dek-O-Matic Scaler 
provides precision, direct-reading decade indi- 
cation with remarkably simple controls and 
typical NUCLEAR dependability. 


Both the number register and precision timer 
are built-in units— integral parts of the versatile 
Dek-O-Matic assembly. Scaling factors of 5, 10, 
20 and 100 can be multiplied by 10, 100 or 
1,000 times for predetermined counting. 


Complete details and prices on Model 167 
Dek-O-Matic will be sent promptly upon 
request. Information on other instruments in 
the complete NUCLEAR line is contained in 
Catalog K, also available without obligation. 
Write today. 


nuclear INSTRUMENT & CHEMICAL CORPORATION 
237 West Erie Street + Chicago 10, illinois + Cable Address: “Nuclear” 


@ Portable Count Rate Meters 


@ Gloss Wall. Mico Window, and Windowless Counters 


nuclear “PRECISION INSTRUMENTATION FOR NUCLEAR MEASUREMENTS” 1 
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New SPENCER 
Photomicrographic Cameras 


These new 35mm and 4”x 5’ Photomicrographic Cameras offer many 
advanced and desirable features. Simple to operate, sturdily built, they 
are designed and priced for laboratory and clinical use. Three models 
are offered —4’’ x 5’ Camera with Universal shutter and telescopic fo- 
cusing eyepiece; 35mm film Camera with Universal shutter and tele- 
scopic focusing eyepiece; 4” x 5’ Camera with Alphax shutter. 


© 360° REVOLVING BODY— Orientation of 4x 5” and 
35 mm Camera bodies eliminates need for circu- 
lar revolving stage on microscope. 

@ SWING-IN LIGHT-TYPE ADAPTER— Camera may be swung 
in or away from microscope without disturbing 
focus. Fine adjustment stop assures precise repeat 
positioning—faster operation. 

@ TELESCOPIC FOCUSING EYEPIECE — Permits viewing a 
specimen through reflex mirror up to moment 
shutter is released. Cross-hair reticule assists crit- 
ically sharp focusing. 

@ TAKES 4x5” PLATES, FILM OR FILM PACK—Suirable 
adapters are available. 

35mm CAMERA—Interchangeable with x Cam- 
era body. Built-in compensating lens accommo- 
dates for difference in focal length. 

@ FOUR POSITIONING CLAMPS— One pair adjustable to 
one of three positions for convenient location of 
microscope. 

@ RUBBER VIBRATION ABSORBERS — Adjustable to posi- 
tion base firmly. 

@ 4x5’ GROUND GLASS HAS DIAGONAL TRANSPARENT STRIPS 
—Permits use of magnifier to assist in critically 
focusing image over entire plate. 


35 mm Model with 4’ x5!" Model 
telescopic focusing By with Alphax 
epepsece shutter 


See your AO Spencer Distributor 
for literature describing the new 


AO Spencer Photomicrographic American Optical 


Cameras in detail, or write 


Dept. K4. 


COMPANY 


INSTRUMENT DIVISION ¢ BUFFALO 15, NEW YORK 
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